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HYPOPHYSIS CEREBRI. 
AN EXPERIMENTAL AND CLINICAL STUDY. 


By Emin Gorrscu, Harvey CUSHING AND CONRAD «JACOBSON. 


(From the Johns Hopkins Hospital and the Hunterian Laboratory of Experimental Medicine.) 
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I. INTRODUCTION. 


In the series of 100 experimentally hypophysectomized 
animals observed in this laboratory in 1908-1909, certain un- 

‘Presented by Dr. Cushing at the meeting of the American 
Physiological Society held in New Haven, December, 1910. 

*S. J. Crowe, Harvey Cushing and John Homans: Experi- 
mental hypophysectomy, THe Jouns Horxins Hosp. 1910, 
XXI, 127-169, 


looked for symptoms were found to occur in a number of the 
animals surviving for long periods after a partial removal of 
the gland. They were interpreted as manifestations of pitui- 
tary insufficiency and laid—erroneously as we now believe— 
solely at the door of anterior lobe defects. The most note- 
worthy of these symptoms was a tendency toward adiposity, 
coupled with genital dystrophy; the females failed to go into 
heat and sexual indifference or impotence was apparent in the 
males, some of whom showed a definite testicular atrophy. 

A histological study of the ductless glands of this series of 
animals demonstrated the occurrence of alterations in all of 
them as a consequence of the primary hypophyseal lesion. 
The conjecture was a natural one that possibly some of the 
clinical symptoms which had been observed were due to these 
secondary changes in other members of the ductless gland 
series, rather than that they were a primary outcome of the 
pituitary deficiency itself—an indirect rather than a direct 
effect, in other words. For example, it was conjectured that 
the adiposity might be due to defective testicular or ovarian 
secretion and thus be akin to the adiposity following castra- 
tion; that the transient glycosuria which was observed in a 
few instances might be due to a hyperplasia of the thyroid or 
adrenals, or to a state of lowered activity of the islets of Lan- 
gerhans, or even perhaps of the pancreatic acini themselves. 

With this suggestion in mind it was proposed among other 
objects to devote our 1909-1910 series to a more careful his- 
tological scrutiny of the changes in these other glands. We di- 
rected our attention particularly to the alterations which occur 
in the pancreas and its islets, with results which will appear in 
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a subsequent paper. ‘These studies naturally led us into an in- 


vestigation of the carbohydrate tolerance of the hypophysecto- 
mized animals, and our observations in this direction form the 
basis of this present communication, in which reference will 
also be made to certain clinical applications of our findings. 


In the earlier series (1908-1909) as recorded hy Crowe, 


Cushing and Homans, though polyuria was commonly ob- 
served, the immediate post-operative presence of a reducing 
substance in the urine had been noted ina few instances only. 


It was naturally aseribed to the anesthetic. The animals in 


our present series (L909-19LO) were observed with greater 


care in this respect, and it was learned that an early and spon- 


taneous glycosuria might be anticipated in the majority of 


the animals. This was partienlarly true of those subjected to 


the operation for total removal, whether or not the gland 


proved subsequently to have been extracted in its entirety ; 
for it is in this procedure that the hypophyseal stalk is manip- 
ulated and crushed in a particular way. 

\s this post-operative glycosuria proves to be transient, it is 


many cases which would have 


a natural supposition that 
shown a reducing substance were overlooked in the series of 


the previous year, since the routine of examining the first 


voided specimen was not followed. Furthermore, in view of 


the marked polyuria which usually occurs, if the first speci- 


men, with its definite redueing properties, is allowed to be- 


eome diluted with the total day's amount the early and 


transient appearance of a reducing substance may readily 


escape notice on a casual examination of the mixed 24-hour 


specimen—another possible source of error, 


It must be said, however, that in a number of the animals 


in our present a trace of the reducing substance often 


persisted for a day or two, the early typical reduction of 


Fehling’s solution gradually fading to a mere greenish-yellow 


discoloration—referred to as an “atypical reduction ” and 


probably not due to dextrose. The reducing body of the earlier 


specimens, it mary be added, gives a positive veast fermenta- 
tion test and is dextro-rotatory,. 

fter a fragmentary Aypophysectomy this spontaneous post- 
operative elycosuria was found to occur with less regularity, 
though as our charts will show, a temporarily lowered assimi- 


lation limit may be expected even under these circumstances. 


This fact suggested that the character of the glandular manip- 
ulations was the essential element in the production of the 


glycosuria, rather than the operative method of approaching 
the gland or the administration of the amesthetie: for the 


surgical procedure and the duration of the performance are 
practically the same whether the object be a partial or a total 
removal. The chief difference between the two operations lies 
in the manner of treating the stalk, for in the partial removals 
this structure need not, and should not, be damaged by the 
glandular manipulations. On the other hand, in the extirpa- 


tion destined to be total, after freeing the vascular dural 
attachment of the posterior lobe, the infundibular attachment 
of the dangling gland is pinched off in the foreeps as high up 
as possible, so that as little as may be of the pars intermedia 


is left adhering to the infundibular stalk and tuber cinerium. 
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If the manipulations have been successful the isolated gland 
is then lifted out intact. 

Needless to say, in all of the animals the urine was exam- 
ined previous to the operation, and it may be noted that in 
the large number of dogs subjected to hypophysectomy in our 
present series no instance of pre-existing glycosuria has heen 
observed, In order to test the relation of the anwsthetic to 
the problem, a number of animals of the average size and age 
emploved in this series were anesthetized with ether for cor- 
responding periods without the subsequent appearance of a re- 
ducing body in the urine. For further control, a few typical 
operations were carried to the point of free exposure of the 
gland, but without subjecting the structure itself to any 
manipulation. ‘These animals also showed no reducing sub- 
stance in the urine. 

These primary observations, disclosing the frequent oceur- 
rence of glycosuria immediately after a total lhypophysectomy, 
led us to conjecture that the assimilation limit in these animals 
would subsequently be found to be altered, and it was pre- 
as events proved—that a permanently 
This 


supposed—erroneous!y 
lowered carbohydrate tolerance would be demonstrable 
furthermore is the view which has been the basis apparently 
of all previous investigations. 

With this preconception, a primary test was made upon two 
voung dogs of approximately the same size and age, one being 
hypophysectomized, the other used as a control. A lav or 
two after the spontaneous post-operative glycosuria of the 
former puppy had disappeared, a diet of white bread in equal 
The 


stance promptly reappeared in the urine of the animal sub- 


amounts was given to the two animals. reducing sub- 


jected to yperation, whereas the urine of the control had no 
reducing properties. Contrary to our expectation, however, 
this lowered assimilation limit shown by the hypophysecto- 
mized animal did not persist, and after a number of days 
even forced feeding with white bread failed to produce Livco- 
suria in either animal. It was evident that the carbohvirate 
tolerance, distinctly lowered during the early post-operative 
had again increased after an interval of a few days. 


peen Te- 


period, 
Whether the former assimilation limit had merely 
gained or whether an actual increase in tolerance had become 
established could not, of course, be determined by such a 
crude experiment. 

Having in mind, therefore, that the post-operative sponta- 
neous glycosuria bore a definite relation to the surgical manip- 
why- 


wlations of the gland and that the brief period of car! 


drate intolerance was followed by a re-establishment of tol- 


erance at least to the normal, it was determined to test these 


points more systematically. 


Il. Conpucr or EXPERIMENTS. 
Healthy voung dogs, averaging about one year of age and 
usually of the fox-terrier type, Fach 


were chosen as subjects. 
animal was confined in a carefully constructed metabolism cage 
for a number of days before the operation, on a diet consisting 
of 125 to 150 ems. of lean ground beef. This was boiled to 


obviate the intestinal disturbances engendered by the feeding 
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ef raw meat over long periods. On this standard diet the 
animals. during the preliminary tests to establish their normal 
sugar tolerance, remained in good condition with normally 
formed stools, and uncontaminated urine could be obtained. 

In performing the hypophysectomy we have followed the 


rative methods practiced in the Hunterian Labora- 


same opt 
tory during the past two or three years and fully deseribed by 
Crowe, Cushing and Homans. The surgical difficulties asso- 


ciated with this delicate procedure may with experience be so 
completely overcome as to enable one to remove, in the average 
case, thi entire structure, the anterior or the posterior lobe, or 
practicall After one 
has learned to free the posterior dural attachment of the 


vy anv desired proportion of either lobe. 


land at the point of entry for the vessels to the para nervosa,” 
the dislocation and removal of this separate lobule. together 
with its epithelial investment is one of the simplest of the 
various forms of glandular mutilation. However, there need 
rarel\ any uncertainty at the time of operation as to the 
degree of success of the attempted measure, whatever it may 
be. In the entire series, nevertheless, not only have the frag- 
ments removed at operation been sectioned, but in every case 
serial sections have been made of the interpeduncular bloek 
f tissue removed post mortem. This block should include the 
hase of the third ventricle. the optic chiasm and the entire 
contents of the sella tureica, together with its dural lining. 
Only in this way is it possible to establish bevond equivocation 
not only the size but the state of functional activity of the 
glandular fragment which has been left. 


In the 


amounts of cane sugar dissolved in warm water were admin- 


carbohydrate assimilation tests definite weighed 


istered by a stomach tube. In all cases the normal tolerance 
of the individual animals was approximately established by a 
series of determinations previous to the hypophysectomy, and 
tolerance was established by the 


the post-operative same 


method after varying intervals of time.” For a number of 
reasons we have in most cases preferred to work on the basis 
of tolerance for carbohydrate ingested rather than given in- 
travenously. It gave us a better estimate of the power of 
absorption, destruction and storage of sugar than could have 
been acquired had the carbohydrate been thrown in large 
amounts directly into the circulation. Furthermore, the ani- 
mals were less inconvenienced and fewer abnormal factors were 
introduced than would have been the case with such frequent 
intravenous injections as the tests would have required. After 
one or two experiences tractable animals accept the stomach 
tube without resistance. 

Saccharose was chosen—despite its being a somewhat more 
complex body than glucose—partly for the reason that if the 
animals drooled into the cages after the administration of the 
sugar there would be no danger of contamination of the urine 


Dandy and Goetsch: The blood supply of the pituitary body. 
Am. J. Anat., 1910, XI, p. 137. 

‘Had we been cognizant when these studies were undertaken of 
the more refined methods of quantitative determination of the 
sugar output in the urine we would have been spared the tedium 
of these repeated tests to establish the tolerance. 
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by a reducing substance-—a possible risk in the case of glucose 
Needless to say, the cages were thor- 


administered by mouth. 
oughly and frequently cleaned, and in case one of the animals 
acquired diarrhea during the progress of the experiments 
sugar feeding was interrupted and all specimens of urine 
under the suspicion of contamination by converted saccha- 
rose which had been carried through the intestinal canal and 
ineffectually sereened out, were discarded. However, the 
chance of error on this score with cane sugar feeding seems 
very slight; for in a few animals afflicted with diarrheea, 
causing an obvious contamination of the urine, the dextrose 
tests were always negative provided the amount of sugar ad- 
ministered had been below the assimilation limit. 

In some animals in the late post-operative stages, when the 
assimilation limit became very high, the large amount of 
carbohydrate would not always be completely retained by the 
stomach. If any sugar was regurgitated, however under such 
circumstances the urine would betray this fact by its high 
specific gravity and content of mucus and food particles and 
the findings could be disregarded. Serupulous observance of 
these precautions should eliminate the possible sourees of 
error associated with this manner of making the tests. 

However, for purposes of control, tests were made in cer- 
tain cases with the intravenous injection of from 20 to 24 per 
cent glucose solution... In a number of instances, further- 
more, extracts of posterior lobe, of anterior lobe and of thy- 
roid gland were administered hypedermically, intravenously or 
by mouth, simultaneously with the sugar feeding, with the re- 


sults to be recorded below. 


11]. Prorocots or EXPERIMENTS. 

At the outset of our investigations it was unknown to us 
whether the obvious disturbances of carbohydrate metabolism 
were associated with the activity of the pituitary body as a 
whole or with the function of one or another of its anatomical 
subdivisions. We were somewhat prejudiced in favor of the 
anterior lobe, in view of the stress laid on this portion of the 
gland in the earlier studies from this laboratory. Thus in 
practically all of the cases of spontaneous post-operative gly- 
cosuria and in the instance of white bread feeding related 
above, we were dealing with animals subjected to a complete 
or to a nearly complete extirpation of the entire gland—ani- 
mals, in other words, in whom the characteristic symptoms of 
acute glandular deficiency (cachexia hypophyseopriva) were 
likely to appear after intervals varying from two to three 
weeks, As the carbohydrate tolerance was first systematically 
studied in connection with operations of this type the results 
may be presented at the outset, for though they are far less 
striking than in the case of the longer lived animals they 
nevertheless show points of interest. 

Four of our observations (Nos. 60, 63, 57, 66) belong in 
this group. In two of them the normal tolerance was estab- 


lished for cane sugar by mouth, and in the other two for glu- 
*In order to prevent the introduction of an unnecessarily large 


amount of fluid into the circulation, the more concentrated solu- 
tions were used as the assimilation limit increased. 
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cose intravenously, before the hypophysectomy. All four am- 
mals promptly recovered from the operation, but it was neces- 
sary to sacrifice them in from two to three weeks owing to the 
onset of symptoms of cachexia, Nevertheless the post-opera- 
tive observations made in this interval showed in two cases a 
transient spontaneous glycosuria, in three cases a temporary 
lowering of the assimilation limit and in three a slight in- 
erease in the tolerance before death even in this short period. 
This restoration of the normal tolerance and a final slight in- 
crease over the former assimilation limit was shown for the 
intravenous as well as for the intraoral method of sugar ad- 
ministration. the 
methods both of them were employed in one individual (No. 


For purpose of comparing these two 


58) in a subsequent group. 


A. Observations on the changes of the assimilation limit for 
cane sugar by mouth and glucose intravenously in ani- 
mals deprived of nearly the entire gland. 

The first four protocols therefore will record the observa- 
tions made upon animals subjected to a complete or nearly 
complete glandular extirpation. Needless to say they have 
been shorn of practically all data unrelated to the subject in 
question. 

No. 60.—( Series of 1909-10.) 
cane sugar by mouth during week after operation. 
Tests interrupted by attack of distemper with 
(Table I.) 


Primary lowering of tolerance for 
Subsequent 
rise to normal. 
onset of cachexia hypophyseopriva on 23d day. 


Taste I.—Tests oF TOLERANCE FOR CANE SvGArR BY MOUTH IN 
No. 60. 
(irams Urine. 
Date. of cane 
sugar >, 
given. Amt. Sp.Gr. Fehling. Nylander. 
May 17 0 160 1032 ) 0 
- 18 70 “40 1050 0 0 
80 240 1020 + 
= oO 150 1022 + + + 
* 2 Nearly complete hypophysectomy: small fragment of anterior 
lobe remaining. 
- 2 0 110 1038 0 0 
120 1028 0 0 
90 1044 + + 
June 1 0 240 1060 
ba 2 ... 0 0 
70 300 1060 
70 140 1040 
“e 6 70 200 1046 0 0 
7 150 1050 + + 
8 0 150 1080 0 0 
= 0 200 1040 0 0 


A healthy male, 6.6 kilo, adult fox terrier about one year of 
age. Kept in metabolism cage for four days prior to operation to 
determine normal assimilation for saccharose by mouth (cf. Chart 
I). Tolerance established between 70 and 80 gms. 

May 28. Operation.—Removal of posterior lobe and practically 
entire anterior lobe; gland fragmented in removal. Operative 
estimate a “nearly total” hypophysectomy. A small tag, sup- 
posedly of anterior lobe, left adherent at infundibular stalk. 

May 29.—No post-operative polyuria or glycosuria. 

May 31~/une 10.—Establishment of post-operative tolerance at 
about 20 gms. below normal on the third and fourth days. Sub- 
sequent rise to 80 gms., the normal tolerance. Rapid accession of 
body weight from 6.6 kilos to 7.4 kilos during period of sugar in- 
gestion. 

June 13—Symptoms of distemper led to a discontinuance of 
further tests. 


| 
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June 20.—Distemper followed by usual manifestations of ep. 


Animal sacrificed. 
almost 


suing cachexia. 
Autopsy.—Apparently an total removal. A 
granule, which might be glandular substance visible at the 
of the stalk. No recognizable posterior or anterior lobe. 
of special note in the gross examination of the other organs. [p-. 
fundibular block, including contents of sella turcica, preserved as 


small 
base 
Nothing 


usual for serial sectioning. 

Histological.—The two fragments removed at operation proved 
upon microscopical examination to be the intact posterior lobe and 
a large portion, if not all, of the anterior lobe. 

The autopsy specimen showed on serial sections a few cells of 
the intermediate adnerent to the infundibular floor. 
No anterior or posterior lobe seen—in short, a more complete 
extirpation than had been intended. 


lobe type 


Comment.—-The observation is not a particularly valuable 


one. ‘The operative intent had been to leave just enough of 
the anterior lobe to preserve the life of the animal, a total! re- 
moval of this lobe being incompatible with life, as has been 
shown. Attention has been called to the fact that an animal 
under these circumstances is particularly suseeptib!e to in- 
fections or to intestinal derangements, which are apt to pre- 
cipitate the acute symptoms of excessive glandular deticiency 
shown by a fall in temperature, tremors, arching of the back, 
a slowed respiration and ultimate coma. ‘The distemper which 
occurred on the 26th day interrupted the tests and provoked 
these terminal symptoms. 

It will be noted that no spontaneous post-operative elvco- 
suria and polyuria were observed. This is so exceptional as 
to make us fear that a first specimen may have been lost or 
unrecorded. \ temporarily lowered assimilation limit, how- 
ever, Was apparent, for on the third day 60 gems. of saeccharose 
produced glycosuria, whereas 80 gms. had been required be- 
fore the operation. By the ninth day the original sugar tol- 
erance was practically regained, 80 gms. again giving a slight 
reduction. Attention is drawn to the increment in body 
weight of nearly 12 per cent during the sugar feeding period 


of 10 days. 


No. 63.—(Series of 1909-10.) 
charose by mouth seven days after a ™ 


An increase of tolerance for sac- 
nearly total” hypophysec- 


tomy. Attempted reduction of tolerance by the hypodermic in- 
Taste or ToLterance ror CANE SuGar MovurH IN 
No. 63. 
Grams Urine. 
Date. ot cane 
given. Amt. Sp.Gr. Fehling. Nylander. tation scope 
May 31 0 310 1048 0 
June 1 60 150 1050 0 
” 2 70 340 1030 0 
sa 8 80 260 1020 + + 
5 80 280 1015 + slight + 
e 6 0 180 1040 0 
sad 7 Nearly complete hypophysectomy; small fragment of anterior 
lobe remaining. 
- 8 0 400 1020 0 0 
= 9 0 440 1010 ) 0 
= 2 0 120 1040 0 0 
0 140 1022 0 0 
7 10(?) 0 0 
13 80 210 1028 0 0 
4 110 1022 + slight. 
16 9 150 1034 0 0 
7 100 210 10382 0 0 
110 180 1028 0 0 
19 120 330 1020 + 
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ection pesterior lobe extract causes regurgitation. Symptoms 
of cachexia hypophyseopriva after 30 days. (Table IT.) 

A healthy male, 9.1 kilo, fox terrier, about six months of age 
and apparently full-grown. Observed for six days previous to 
operation. Normal tolerance to cane sugar feeding established at 
something below 80 gms. 

June >. Operation.—A nearly total removai of the gland. No 
surgical difficulties. Prompt recovery from the anesthetic. No 
post-operative complications. 

June S-%-—A moderate polyuria without demonstrable glyco- 
suria. 

June 12—Animal in perfect condition. Feeding tests begun 
with 70 gms.; negative. 

June 14}.—Glycosuria first induced by 90 gms., more than 10 
above the established normal. 

June 16-19.—The tolerance increased in this interval (cf. Chart 
II) to something below 120 gms., 40 gms. above the established 
normal 

June 21.—One hundred grams of sugar with a coincident hypo- 
dermic injection of posterior lobe (0.5 gm.) caused immediate 
vomiting, whereas this amount had been readily taken before. 

June 24.—A repetition of the experience of June 21: prompt 
yomiting of 80 gms. On June 26 a similar experience with 80 gms. 

June 30.—Subnormal temperature with onset of symptoms of 
cachexia. Animal sacrificed. 

Autopsy.—The naked eye examination of the floor of the third 
ventricle and of the sella turcica disclosed no definite glandular 
structure. The other organs showed nothing of note beyond a be- 
ginning pneumonia and a mediastinal abscess. 

Histological.—Microscopical examination of the tissue extirpated 
at operation showed it to consist of the entire, unbroken, pos- 
terior lobe and a large fragment of anterior lobe. Serial sections 
of the autopsy material disclosed a remaining small group of 
viable anterior lobe cells and the usual tag of pars intermedia— 
in other words, a “ nearly total” extirpation. 


Comment.—This second case merely serves as another in- 
stance of an increase in the tolerance to cane sugar by mouth 
(80 to 120 gms.) after removal of nearly the entire hypophy- 
sis. It also illustrates the tendency of posterior lobe injection 
to produce vomiting of ingested sugars. Otherwise the record 
is of no especial interest. It is another exception to the gen- 
eral rule regarding a post-operative spontaneous glycosuria. 
Symptoms of cachexia hypophyseopriva doubtless supervened 
on the intrathoracic infection of obscure origin. A viable 
fragment of anterior lobe was left, sufficient in size to have 
preserved life under ordinary conditions. 


No. 57.—(Series of 1909-10.) Determination of tolerance for 
intravenous glucose solutions after nearly total hypophysectomy. 
Primary fall followed by a secondary rise exceeding the normal. 
Reduction of the increased tolerance by the hypodermic adminis- 
tration of posterior lobe extract. Onset of cachexia hypophy- 
seopriva on the 12th day. (Table IIT.) 

June 3.—A healthy, 7.6 kilo, fox-terrier bitch, about 7 months of 
age, apparently full-grown, was observed for six days previous to 
operation, on the usual standard diet. The animal’s normal tol- 
erance was established at approximately 6 gms. of glucose ad- 
ministered intravenously in 20 per cent solution into the exter- 
nal jugular. 

June 9. Operation.—Extirpation considered as practically to- 
tal. (Fig. 1.) Prompt recovery from the anesthetic. Animal re- 
turned to metabolism cage. No operative or post-operative com- 


plications of any kind. 
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TABLE III—Tests or TOLERANCE FOR INTRAVENOUS INJECTION OF 
GLUCOSE IN No, 57. 


Urine. 
Cubie centi- Grams 
meters of of 
Date. fluid glucose a = c ue 
injected. injected. & = So 
June 3 0 v 130 1022 0 0 
25 5 200 1040 0 0 
“ 5 50 1048 } 
‘ + 00 1030 0 0 0 0 
30 6 100 sl. + sl + sl. 2% 
0 0 120 1050 0 0 
30 6 200 1030 + sl. + + 28 
Nearly total hypopbysectomy. 
0 0 400 1016 + + + sl. 23 
“ 10 0 0 200 1014 0 0 
<a 0 0 200 1030 0 0 
“ B 20 4 60 1040 + + t By 
17.5 3.5 90 10) 0 0 
a 25 6 100 1042 0 0 
25 6.26 120 1040 0 0 
25 sol 
“ 16 0 0 140 1042 0 0 
ee 30 7.6 100 1044 0 0 
+. 35 8.75 110 1054 0 0 
« 19 40 10 7 1042 + + l.ls 
25 ce. + 6.25 60 1044 + 2% 
0.05 gm. 
post. lobe 
hypo. 
‘ 


Fie. 1.—Nine diameters magnification of posterior and 
anterior lobe of No. 57, removed at operation. Bensley; 5 4; 
iron-hematoxylin. Pars nervosa (P N) dislocated from its 
bed in anterior lobe (P A) during removal. 


June 9-10.—Slight post-operative polyuria with spontaneous 
glycosuria on first specimens voided. 

June 10-11—Animal in perfect condition. Polyuria and gly- 
cosuria have subsided. 

June 12.—Four gms. of glucose intravenously caused a reappear- 
ance of the glycosuria—an amount 2 gms. below the established 
pre-operative normal. 

June 12-20.—Intravenous tolerance for glucose gradually in- 
creased during this period, until on June 18 intravenous injection 
of 8.75 gms. of glucose did not cause glycosuria, but 10 gms. on 
the following day gave a positive reduction. 

Post-operative tolerance therefore estimated at slightly below 
10 gms.—4 gms. over the pre-operative normal. 

June 20.—A smaller dose of carbohydrate, namely, 6.25 gms. of 
glucose, given coincidently with a hypodermic injection of .05 
gm. of posterior lobe extract caused glycosuria. 

June 23.—The animal was sacrificed owing to the onset of 
symptoms of cachexia hypophyseopriva. 

Autopsy.—The naked eye examination of the base of the brain 
and sella turcica confirmed the operation as a nearly total removal! 
of the gland. No apparent fragments of either lobe. Nothing 
noteworthy on gross examination of other organs. Tissues pre- 
served and sectioned in the usual manner. 

Histological.—Serial sections of the infundibular region reveal 
merely a small residual fragment of pars intermedia adjacent to 
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the infundibular stalk (Fig. 2), confirming the practical totality 
of the extirpation. 


Comment.—In this animal an earlier attempt to determine 
the carbohydrate tolerance by mouth had been abandoned, 
owing to persistent regurgitation, and recourse was had to the 
Injection methods. The case demonstrates that the tolerance 
for glucose intravenously behaves in precisely the same man- 
neras that for cane sugar by mouth. In other words, there is 
a lowered assimilation limit for the first few davs after opera- 
tion and a subsequent increase over the normal as determined 
before operation, 

The protocol clearly indicates that in these states of In- 
creased sugar tolerance the coincident hypodermic injection of 
a small amount of posterior lobe extract may lower the toler- 
ance at least for glucose administered intravenously and cause 


a temporary glycosuria. Attention may be called to the fact 


that the injection of posterlor lobe extracts does not serve to 


Fig. 2.—Nine diameters magnification of one of the series 
from the interpeduncular block of No. 57. Section No. 25; 
5a: Helly: H and E. Showing small fragment of stalk (S) 
with few adherent pars intermedia cells (P 1), organized clot 
(C), vessels and sellar dura below (D). commissure (DC). 


ward olf states of threatened cachexia liypophyseopriva, as 
does the administration of antertor lobe or whole gland ex- 
tracts. Tf the whole gland had been used not only might 
these terminal symptoms have been at least postponed, but the 
lowering of the sugar assimilation limit) would have been 
shown as well, 

No. 66.—(Series of 1909-10.) 


venous glucose solutions before and after a practically complete 


Relative tolerance for intra- 


Aypophysectomy. Demonstration of post-operative increase in tol- 
erance which could be lowerea by the coincident hypodermic in- 
ection of posterior lobe extract. Acute symptoms of apituitarism 
on the 12th day. (Table IV.) 


June 4}.—A healthy, 6.9 kilo, dog, about one year of age, was 
confined in a metabolism cage on the usual diet for six days 
previous to operation. The normal tolerance for 20 per cent glu- 
cose solutions introduced into the external jugular was estab- 
lished at about 7.5 gms. 

June 10. Operation.—Usual technique. A supposedly total ex- 


TABLE LV.—Tests oF TOLERANCE FOR INTRAVENOUS INJECTION op 


GLUCOSE IN No, 66. 


Urine. 
Cubie centi- Grams 
Date. thuid glucose a = 
injected. injected. = = = 
< = = = 
Di 
June 4 0 0 140 1030 0 
» 5 0 0 
a 20 1026 0 0 
5 1901026 0 0 
7 35 7 120 0 0 
10 1032 + 4 67 
on 120 + + + sl. 
%.6 150 i020 0 0 
= 0 0 120 1042 0 v0 
Total hypophysectomy. 
” il 0 0 2700 1006 Ist 
spec + 
0 0 
12 0 700 some 
feces, 0 0 
13 0 640 1012 0 
" lt 0 0 720 1008 0 0 
0 0 6 \? 1040 
> 0 0 720 1008 0 0 
0 0 510 0 0 
< 18 150 feces, 0 0 
feces, 0 0 
40 360) 10 0 0 
1) 10 520 0 0 
3 22 45 11.25 320) 1016 0 0 
40+ 10 120 1020 : Slight 
post. lobe R. 
hypo 


* Not determined. 


tirpation. Gland removed intact Prompt recovery from the 


anesthetic. No post-operative complications. 

June 11.—A marked polyuria (2700 ce. in 24 hours), with spon- 
taneous glycosuria showing only in the first voided specimen. 

June 12-19, No injections were made during this interval. 

June 20.—Injections resumed. Eight grams negative. 

June ?1,—Intravenous injection of 10 gms. of glucose in 25 per 
cent solution—-245 gms. above the pre-operative tolerance estab- 
lished on June %—produced no glycosuria. 

June 22—An injection of 11.25 gms. was likewise negative, 
showing that the post-operative tolerance was at least more than 
4.75 gms. above the previously established normal. 

June 23-—The intravenous administration of 10 gms. with a 
coincident hypodermic injection of .05 gm. of posterior lobe ex- 
tract, produces glycosuria. 

June 24.—Animal ill; slow pulse and respiration with subnor- 
mal temperature evidence the onset of symptoms of hypophyseal 
cachexia. Sacrificed. 

Autopsy.—A total removal, judging from naked eye appearances 
of the base of the brain. No gross lesions in the other organs. 

Histological.—The tissue removed at operation proved to be the 
major portion if not the entire gland. The autopsy specimen 
showed the presence of an intermediate lobe fragment, and the 
entire absence of the posterior lobe and characteristic cells of the 
anterior lobe. 

Comment.—This is a second illustration of increase in the 
intravenous tolerance to glucose. In twelve days the tolerance 


rose to more than 3.75 ems. over the normal determined be- 
fore operation, an increase of 50 per cent. Here again ar in- 
jection of posterior lobe extract served temporarily to lower 


the acquired cle cree of overtolerance. 


B. Observations on sugar tolerance after deprivation of @ 
portion of the anterior lobe alone. 

We have seen that operative removal of the anterior and 

posterior lobes together may cause a primary fall and subse- 


quent rise above the normal in the assimilation limit Tor 
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June. 1911. ] 
sugars. Obviously the next step would be to determine 
whether this acquired capacity for storing carbohydrates de- 
| pon the loss of either subdivision of the eland singly, 
whether it is related to the cessation of function in the 
struct as a Whole. 

In the earlier studies from this laboratory particular stress 
was laid upon the physiological importance of the pars an- 
terior. As an outcome of some of the earlier experiments In 
the present series we became aware that our predecessors had 
attributed the post-operative disturbances which they observed 
too eXcil sively to this subdivision of the vland. Their atten- 
tion iad at first heen directed more particularly to the acute 
disturbances leading up to cachexia hypophyseopriva—a state 
which supervenes on the loss of the entire eland and this 
abrupt upsetting of the physiological equilibrium they had 
properly aseribed to deficiency of the anterior lobe, for 


terior lobe extirpation seemed in no way incompatible with 


the maintenance of life. 
So far. however, as the acquired tolerance for carbohydrates 
is concerned a deficiency of the anterior lobe seems to play, at 
ast itively, a verv insignificant réle. This is shown, 
rsthy, in negative fashion by the failure of animals deprived 


portion of the anterior lobe alone to acquire a high post- 


operative tolerance t and, secondly, in more positive fashion ly 


the fact that an acquired overtolerance can be lowered much 
more effectually by the injection of posterior lobe extracts 
than by the injection of extracts or emulsions of the pars an- 


terior. Indeed such positive reductions in the assimilation limit 
as actually followed injections of anterior lobe extracts we are 
inclined to attribute to some fragments of pars intermedia 
that may easily have clung to the anterior lobe during the 
mechanical separation of the two glandular subdivisions in the 


process of preparing the separate extracts. 


It will be seen in the following experiment that a partial re- 


moval of the pars anterior led to the usual immediate post- 
operative lowering of tolerance due to the operative manipula- 
tions. However, there was no subsequent acquirement of over- 
tole ranee, such as seems to be inevitable when the posterior lobe 
has been removed, whether alone or coincidently with some of 


the pars anterior. 


No. 50a.—( Series of 1909-1910.) Determination of the assimila- 
tion limit for cane sugar by inouth before and after removal of a 
fragment of the anterior lobe. Posterior lobe remaining, though 
traumatized. Effect of hypodermic administration of posterior 
lobe extract on the established tolerance. (Table V.) 

April 15.—A healthy, 8.5 kilo, adult fox-terrier bitch. Normal 
tolerance for saccharose administered by mouth estimated at 
about 110 gms. (i. e. between 110 and 115 gms.). It was found 
that this normal assimilation limit could be reduced by the coin- 
cident injection of small amounts of posterior lobe extract. Thus 
glycosuria would occur with only 70 gms. of sugar given with one- 
twentieth of a gm. of posterior lobe extract. 

May 1%. Operation.—Removal of a considerable fragment, pos- 
sibly one-third, of the anterior lobe. The posterior lobe was 
slightly traumatized but was not removed. The animal made a 
prompt recovery from the anesthetic and operation, and remained 
well during the succeeding days of observation. The first speci- 
men voided after operation showed a slight glycosuria. 
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May i7-21.—Slight post-operative polyuria. Animal in excel- 
lent condition. 

May 22.—120 gms. of saccharose by mouth showed a reduction. 

May 2}.—110 gms. gave a mere trace of reducing substance. 
Tolerance about the same as before operation (cf. Table V, April 
19 and 28). 

May 27.—A hypodermic injection of .05 gm. of posterior lobe 
extract with 70 gms. of saccharose gave the same degree of 
glycosuria as on May 5 before the operation. Animal sacrificed. 

Autopsy.—Naked eye examination of the base of the brain shows 
the hypophyseal stalk and much of the gland itself intact. The 
interpeduncular block and the dura of the sella turcica were dis- 
sected out as usual in one piece and fixed for sectioning. 

Histological.—The small fragment removed at operation proved 
to be pars anterior alone: no pars intermedia included. Serial 
sections of the interpeduncular block removed at autopsy showed 


Taste V.—Tests or ToLerRaAnce ror CANE SuGark wy Mowrit 


No, 50a, 
Grams Injection Urine, 
Date. of cane ot 
sugar glandular 
given. extracts, Amt. Sp.Gr. Febling. tation scope. 
Apr. 15 1035 0 0 
18 100 300 10P0 0 0 
15 200 1030 + 1.3% D.R. 
| 105 seen 400) 1040 0 0 0 
May 05 vin. post 700 130 DD. RR. 
lobe hypo. 
5 70 05 em. post, DR. 
lobe hypo. 
17 Partial hypophysectomy: fragment of ant: rior lobe alone removed. 
spec, 
‘ 600 1007 0 0 0 
056 ym. post. 100 1010 0 0 0 
lobe hypo, 
27 70 05 ym. post. 300 1030 ls 


lobe hypo. 


a rormal intact posterior lobe and a large fragment of anterior 
lobe. 

Comment—Though not a particularly conclusive observa 
tion, nevertheless the protocol, when compared with those of 
the following group, shows that a pure anterior lobe defect 
without a concomitant posterior lobe lesion need produce 
little alteration in the carbohydrate assimilation limit. The 
injection ol posterior lobe extract had the same action after 
operation as before—namely, the reduction of the tolerance 
from about 110 ems. to something below 70 ems. 

This is one of the few cases where a partial removal of the 
eland without intentional contusion of the stalk caused a 
transient post-operative glycosuria, sugar being detected in 


only the first specimen voided after operation, 


C. Observations on the sugar tolerance of animals deprived of 
the posterior lohe and a fraqment of the pars anterior, 
enough of this lobe being left for the maintenance of 
life. 

Removal of practically the entire gland has been shown to 
produce a transient lowering and subsequent rise in tolerance 
in the short interval before the onset of the acute terminal 


symptoms of glandular deficiency. Removal of a portion of 


| 


the anterior lobe alone in a single case showed no subsequent 
increase in tolerance. 

\s the two following protocols will show the removal of the 
posterior lobe, together with only a fragment of anterior 
lobe—-a condition not incompatible with the long maintenance 
of life—eauses the same primary lowering of tolerance and the 
subsequent rise above the previously established normal. 

In the second of these experiments (No. 35), the animal was 
kept under observation for some five months, and the persist- 
ence of the established rise in the assimilation limit is well 
shown, even though a portion of the pancreas had been re- 
moved before the hypophysectomy. 

No. 59.—(Series of 1909-10.) Determination of the assimila- 
tion for saccharose administered by mouth after a partial hypo- 
physectomy including the posterior and a fragment of the an- 


Taste VI.—Tests or TOLERANCE FOR CANE SuGAR BY MourH IN 


No. 59. 
Urine. 
Grams 
of Dosage of 
Date. cane gclandular 2 
sugar extract. S 4d 
given. = 3 
May 17 0 1040 0 0 
= 60 360 
19 70 0 0 
20 90 iqvemaenneyenan 210 1020 suspic, } 
| 100 280 10380 suspic, 0 0 
22 110 420 1022 ¢ + 
24 Hypophysectomy;: post. lobe and fragment of ant, lobe removed, 
26 0 1008 0 0 0 
26 220 1006 0 0 
26 110 Ist spec, 226 + 6% 
2d spec. 40 ++ ++ 2.3 
3d spec. 1010 0 0 
Ist spec. 65 + 
2d spec. $25 1008 : + 
70 Ist spec. 20 + 1% 
spec. 260 ©1022 0 0 
29 60 Ist spec. 16 + sl. + 
2d spec. 100 1030 0 0 
30 1030 0 0 
70 170 1040 0 0 
June 2) 1028 0 0 
100 200 1027 0 0 
3 170 1080 0 0 
> + sees 820 1034 0 0 
5 130 210 1030 + sl. + sl. + 1.2% 
& 130 + sl. + sl, 1.2% 
21 110 05 gm. post. 80 1048 : ~ + 1.5% 
lobe hy po. 
22 100 05 gm. post. 160 1040 + > + 1% 
lobe hypo. 
100 05 gm. ant. 120-1088 0 0 
lobe hypo. 
28 100 1 gm. ant. 100 1060+ + sl. + si. + 1.1% 


lobe hypo. 


terior lobe. The usual primary post-operative decrease in toler- 
ance was followed by a@ secondary rise exceeding the normal. 
Comparative action of hypodermic injections of posterior and of 
anterior lobe extracts in reducing the acquired tolerance. (Table 
VI.) 

\ healthy, 7.5 kilo, bitch, about nine months of age. Ob- 
served for six days previous to operation, on the usual standard 
diet. Normal tolerance established at about 100 gms. cane sugar 
by mouth. 

Vay 2). Operation.—Satisfactory exposure of gland.  Pos- 
terior lobe and left half of anterior lobe removed without appar- 
ent stalk injury. No operative complications. 

May 25-30.—Marked post-operative polyuria (2520 ec.). No 
spontaneous glycosuria observed. 

May 25-29.—Demonstration of greatiy lowered tolerance— 
namely to 60 gms. or less, approximately 40 gms. below the pre- 


operative normal limit. 
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May 30-June }.—Gradual increase of tolerance to 120 gms. 

June 5-12.—Tolerance established at 130 gms. (30 gms. above 
normal) 

June 22—.05 gm. of posterior lobe extract hypodermically 
caused glycosuria with 100 gms. of cane sugar. 

June 26—.05 gm. of anterior lobe extract hypodermically 
caused no glycosuria with 100 ems. of cane sugar. 

June 28.—0.1 gm. of anterior lobe extract hypodermically 
caused glycosuria with 1¢0 gms. cane sugar, double the dose of 
posterior lobe extract required. 

June 29-July 3—Attempts to compare the effect of posterior 
lobe extract administered by mouth with the subcutaneous dosage 
proved ineffectual, as 0.2 gm. caused prompt vomiting of the 100 
gms. of saccharose. 

July 23.—Dog in good condition. Showing no symptoms of 
hypophyseal deficiency. Sacrificed. Autopsy conducted as usual. 

Histological.—The tissue removed at operation consisted of the 
intact posterior lobe together with a large fragment of pars an- 


terior. The interpeduncular block removed at autopsy showed a. 


considerable residue of viable anterior lobe together with a small 
remnant of pars intermedia. 

Comment.—There was an unusually high grade of post- 
operative polyuria in this case, and unfortunately the first 
voided specimens were not secured and tested for sugar. As 
the marked diuresis and spontaneous glycosuria usually go 
hand in hand, both presumably representing the introduction 
into the circulation of excessive amounts of posterior lobe 
secretion, a transient glycosuria might have been expected. 
However, a temporarily lowered tolerance (40 gms. below the 
normal) was demonstrated even to the sixth day (May 29) 
after the operation. Had we been making a quantitative 
study this would have been apparent earlier, namely, on the 
third day (May 16), when 110 gms. gave an abundant reduc- 
tion, as it did before the operation. By the 13th day (June 
5), the tolerance had risen to 130 gms, (30 gms. above the 
normal), where it remained about stationary for three days. 
It may possibly have risen to a higher level subsequently. but 
no further tests were made unassociated with the injection of 
extracts. 

It can be seen that .05 gm. of posterior lobe extract admin- 
istered hypodermically served to restore the post-operative 
tolerance practically to the former pre-operative level of 100 
gms. This may therefore possibly represent the degree of 
Double this 
amount of anterior lobe extract was needed to produce the 
same effect. However, as we have stated, this tolerance lower- 


secretory insufficiency of the posterior lobe. 


ing action of pars anterior extract is in all likelihood due in 
large measure to the almost unavoidable incorporation of 
some of the pars intermedia in the preparations. 

Several attempts were made to estimate the relative 
amounts of posterior lobe, given by mouth and administered 
hypodermically, in producing glycosuria with the 100 gm. 
doses, but the ingestion of the extract invariably caused vomit- 
ing of the sugar. 

No, 35.—(Series of 1909-10.) Determination of the assimilation 
limit for saccharose of an animal deprived of the posterior and a 
portion of the anterior lobe. Rise in assimilation limit to double 
the previous normal. (Tabie VII.) 

With the thought in mind, as indicated in our introductory 
paragraphs, that the alterations in carbohydrate tolerance might 


4 4 
| [No. 243 
J 
\ 
b 
| 
| a 
li 
W 
T 
| J 
Ji 
} 
| 
F 
| 
A 
| 
| 
M 
0 
( 
| 
1 
| 
| 
a 


43 


JOHN 


Jung. 1911.] 


be associated with changes in pancreatic activity, a number of the 
earlier animals in the series were subjected to a pancreatectomy, 
all of the gland but its duodenal attachment being extirpated. 
In the following case as a result of this operation the usual spon- 
taneous pancreatic glycosuria occurred, but the normal tolerance 
was soon regained. The hypophysectomy was performed two 
months later. 

December 29, 1909.—A healthy, full-grown, 7.5 kilo, dog, about 


Taste VIL—Tests or TOLERANCE ror SACCHAROSE BY MOUTH IN 
No. 35. 


Urine. 
Grams otf 
cane sugar 
given, 
and dosage 
ot glandular 
extract. 


Date. 


scope. 


Febling. 
Nylander. 
Fermenta- 
tion. 
Polari 


Sp. Gr. 


Amt. 


Dec. 20 Partial pancreatectomy, duodenal attachment remaining. 
0 100 + si. 


+ sl. DR, 
“ 31 0 125 1050 0 0 
Jan. 31 ‘0 150 0 0 
Feb. 1 60 200 1050) + em. 
“4 hrs.) 
60 120 1035 0 0 
400 115 0 0 
su 200 1040 v0 0 
90 200 1040 + + + D. RR. 
Mar. | s5 150 1035 0 0 
, t Hypophysectomy posterior lobe and large fragment anterior lobe. 
i Ist spec, 1b) 1050 4 4 1 
'd spec 600 1018 0 0 
5 a) $50 1020 0 0 
70 375 10358 v0 0 
400 1035 0 0 
il 100 140 1042 0 0 
It 10 140 1060 0 0 
16 150 450 1040 0 0 
l hu 200 1042 + sl 
170 1036 + si + gi 0 
1040 sl + sl + 1% 4 
Apr. 3 190 160 1052 - + 1% 
60(?)! 1060+ susp. + v’ysi 
170 130 1044 0 0 
>| 0) 801?) 1060 + 
post. lobe 
hypo. 
> 100+ .vi gem 150 1036 > + 1s 
post. lobe 
hy po. 
4% + .05 gm. 60(2?)) 1048 + 
post. lobe | 
hy po. 
+ .05 gm. 180 1040 0 0 0 
post. lobe 
hypo. 
~ an 140 300(2) 1060 0 0 0 
May 1 180 300 1060+ + + 
160 128 10382 0 0 0 0 
5 170 360 1060 0 0 0 0 
120+ .06 gm, 40,?) 1050 0 0 A tew 
ant. lobe bubbles 
hypo. | 
10 10+ 250 | 10 + 1.2% 
ant. lobe 
hy po. 
10+ em, 1048 + + 4% 
aunt. lobe 
hypo. 
2 100 + .05 gin. 95 1040 0 0 0 0 
ant. lobe 
hypo. 
120+ .05 140 1030 0 0 0 
ant. lobe 
hype. 
10+ .05 gm. 80 1060 0 0 slight (*) 0 
ant. lobe 
hypo. 
16 .lgm. 35(?) 1060 0 0 0 
ant. lobe 
hypo 
"3 170 100 1068 0 0 0 0 
4 180 360 1040 + + + 4% 


one year of age, was deprived of a large portion of the pancreas. 
(The pre-operative tolerance for saccharose by mouth was not 
established for this individual animal but from our subsequent 
experiences it can be approximately estimated at 80 to 90 gms.) 
The animal made a good recovery from the anesthetic and there 


Were no surgical complications. 

December 30—A spontaneous glycosuria with reduction of 
Fehling’s solution; positive Nylander and fermentation tests and 
a dextrorotatory substance present. Though the specific gravity 
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remained high there was no demonstrable sugar on the following 
day. 

January 31-March 1.—Assimilation limit for saccharose rose 
from 60 gms. on February 1 to 90 gms. on February 28, presum- 
ably the animal’s normal assimilation limit. 

March }. Operation.—Hypophysectomy with removal of pos- 
terior lobe and all but a small fragment of anterior lobe. An easy 
case; no surgical complications. 

March 5.—Though the first specimen voided after operation 
showed glycosuria, 50 ems. of sugar on this date were negative. 

March 7-17.—Increasing amounts of sugar failed to give glyco- 
suria until 160 gms. led to a slight reduction—70 gms. over the 
pre-operative normal. 

March 18-April 5.—Further rise in tolerance until 180 ems. gave 
faint reduction and 170 gms. proved negative. 

April 22-26—Determination of assimilation limit for saccha 
rose, administered with a coincident hypodermic injection of 
0.5 2m. posterior lobe extract, showed that glycosuria then oc- 
curred with a sugar dosage of between 80 and %0, a lowering of 
the established tolerance by one-half. In other words, this dose of 
glandular extract practically restored the pre-operative tolerance. 

April 30-May 5.—Demonstration of persistence of the acquired 
overtolerance at about 180 ems., double the pre-operative normal. 

May %-16.—Determination of assimilation limit with coincident 
hypodermic administration of .05-0.1 gm. anterior lobe extract 
showed that this extract is much less potent in reducing the ac- 
quired tolerance than is extract of posterior lobe. In other words 
140 gems. of sugar (May 11) was necessary to give glycosuria with 
.05 gem. of the extract, and double this dose of extract failed to 
give any reducing properties with 130 gms. 

May 23-24.—Demonstration of persistence for two months of 
acquired tolerance at about 180 gms. (double the pre-operative 
normal). 

July 28.—Four and a half months after the hypophysectomy. 
Animal has remained in very good condition. Present weight 
10.2 kilos—a gain of 2.7 kilos. There had been a particularly 
rapid gain during the period of sugar feeding, the weight on May 
8 having been 11.5 kilos, a gain of 4 kilos or over 50 per cent of 
the original weight. Animal sacrificed. 

Autopsy.—Gross examination showed the only remaining pan- 
creatic tissue to be a small piece attached to the duodenum. 
There was a persistent and enlarged thymus. The adhesions be- 
tween the sellar dura and infundibulum made it impossible to 
estimate in the gross how much of the hypophysis remained. The 
interpeduncular region, with the remnants of hypophysis and the 
dura of the sella turcica, was blocked out from the base of the 
brain after its removal, to be serially sectioned. 

Histological.—The tissues removed at operation consisted of the 
intact posterior lobe and a fairly large fragment of anterior lobe, 
certifying the surgical procedure. A study of the serial sections 
of the autopsy material showed a remaining viable fragment of 
the anterior and of the intermediate lobes. 


Comment.—This is the first of the more important obser- 
vations up to which we are leading. The protocol shows what 
a high degree of tolerance may be established—practically 
twice the normal—even in an animal previously deprived of a 
large portion of the pancreas. It might be supposed that this 
preliminary operation would in itself have permanently low- 
cred the tolerance, but as a matter of fact it seemed to play 
no role in cheeking the rapid increase of the assimilation limit 
after the hypophysectomy. Inasmuch as the supposedly normal 
tolerance of the animal became restored after the pancreateec- 
tomy, it would appear that the remaining fragment of the 


pancreas had undergone a functional compensation, in so far 
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hohyvdrate tolerance mav be an index, or else that 


members of the duetless @land series had themselves 


taken part In this compensation. 
Sollowine the hvpophvsectomy the usual transient 
ria oeeur ind’ the intimal in the course of the next four 
months became adipose, gaining about SO per cent over its 
orme weroht. In these respeets the elTects of the operation 
vere merely comparable to these observed in some of the 
series of 1908-1909 and recorded by Crowe. Cushing and 


Homans However. the inerease in weight in this instanee 


accelerated during the period of sugar feeding. 


Was obVIOUSI | 


\ similar inerement in weight has often been observed 


during such periods of sugar feeding in both man and animals 
in these states of hypopituitarism. 

[t was demonstrated for this particular animal, after the 
final establishment of his high sugar tolerance, that the hypo- 
dermic administration of one-twentieth of a gm. of posterior 
obe extract given coincidently with the saccharose by mouth, 


would lower the tolerance practically to its former norme! 


level.” On the other hand, it was shown that an equal dose, by 
weight. of anterior lobe extract similarly administered re- 


duced the tolerance in a slight degree, which, however, was in 
one way comparable to the reduction shown by the posterior 
extract. 

When it had 


after the operation, the acquired high tolerance in this case re- 


lobe 
reached its post-operative level, three weeks 
mained stationary for three months, as shown by the tests on 
May 1 to 5, and those on May 25 and 24. 


/ 


sugar tolerance of or the posterior 


D. Effect on the 


remova 


lobe alone. 


protocols indicate that after a nearly total 


The foregoing 
extirpation of the gland, as well as after the removal of the 
posterior lobe with varying amounts of the anterior lobe, there 
occur a primary post-operative fall and a subsequent rise in 
the tolerance for sugar, whether administered by mouth or in- 
The 


results from a single 
furthermore, that deficieney of the anterior lobe alone plays at 


travenously. experience suggest, 


least a relatively unimportant role in the ultimate aequire- 
ment of an assimilation limit exceeding the normal. It re- 
inmains to report the observations on animals deprived of only 
the posterior lobe (pars nervosa and its epithelial investment). 

Determinations of the sugar tolerance were made upon three 
In one of them (No. 


animals after operations of this tvpe. 


8) stuciies were made on the tolerance not only for cane sugar 


mouth but also for 


elucose administered intravenously. In 
all three of the animals the characteristic post-operative rise in 


assimilation limit was demonstrable. ‘This group of cases, 


therefore, clearly suggests that ‘a determining factor at least 
the establishment of the high post-operative tolerance is a 
ney posterior lobe secretion. 


it will be noted that no one of these animals showed the 


immediate post-operative glycosuria which apparently oceurs 
It is to be noted that animals are apt to lose weight during 


the administration of posterior lobe extract 
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only when there is considerable traumatism of the sta . We 


assume in-explanation of this that a simple enucleation of the 


pars nervosa need not “ discharge * the secretion accun tated 
within this structure. 
No. 58.—(Series of 1909-10.) Determination of tolerance both 


for saccharose (ingested) and glucose (intravenously) after pos. 
terior lobe enucleation. Effect of hypodermic administration of 
(pon 


nouth, 


posterior and anterior lobe extracts and of thyroid ertract 


the increased post-operative assimilation limit for sugar by 


VIII.—Tests or ToLerRaAnce FOR CANE SUGAR FEEDING 
in No. 58. 
Urine. 
Grams 
of Granular 
Date. cane extract = 
sugar dosage. = 43 
viven. = = 
June (1030 0 0 
13 70 M0 «1020 0 
15 es «102 0 0 
“ 19-4. Intravenous tolerance of glucose determined (cf. Table IX). 
+ 2 Hypophysectomy; enucleation of posterior lobe, 
90 320° 1008 0 0 
July 1 1012 0 0 
3 0 160-1040 0 
7 120 1060 + + 2.54 
14 90 180 - d’btful 0 
Is 1380-1026 v'ysh + si. 0 
60 gm. 80-1030 + 0 0 
post. lobe 
hypo. 
~ 40 05 100 0 0 0 0 
post. lobe 
hypo. 
50 05 em. 50 1042 suspic. 0 0 0 
post. lobe 
hypo. 
25 0 0 0 
100 vomited, 
31 05 em. 190) 1030 0 0 
post. lobe 
hypo. 
Aug. 3 60 0} em. 100) «1082 suspic. 0 0 
post. lobe 
hypo. 
70 05 wim. 40 10 + - 1.24 
post. lobe 
hypo, 
70 05 em. «(1024 0 
unt. lobe 
hypo. 
6 045 em, 160 10:0 0 0 
ant lobe 
hypo, 
70 wim. thy 200 «1024 0 0 
roid hypo. 
8 gm, thy 1036 - + + 
roid hy po, 
100 0 «1040 + 6.2% 
05 om. a. 
hy po. 
@ Do. 100 «1052 0 0 
13 60 Do. 50 + + + 


Effect also of the intravenous injection of posterior and anterior 
lobe extract upon the increased intravenous tolerance for glucose. 
(Tables VIIT and LX.) 

\ healthy adult, 8 kilo, fox-terrier dog one year of 
age. Observed for 13 days previous to operation, on the usual 


June 5. 
diet. Normal tolerance to cane sugar by mouth established (June 
12-15, Table VIII), at about 80 ems. and for glucose intravenously 
(June 19-23, Table IX) at 
A clean-cut enucleation of the posterior 
lobe, without injury to the anterior lobe or to the stalk. No sur 
gical complications. Dog returned to cage in good condition. 
First specimen of urine voided after operation showed no re 


8.75 gms. 


June 25, Operation. 


duction of Fehling’s solution. 
June 25-29.—A moderate grade of polyuria without glycosuria. 
(Table IX.) 
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July 7 Post-operative tolerance for saccharose by mouth es- 
tablished at about 90 gms. 

July 21.—With 60 gems. of cane sugar (30 gms. below the estab- 
lished tolerance) .05 gm. of posterior lobe extract administered 
hypodermically gave to the urine a trace of reducing substance. 
Though this body reduced Fehling’s solution it was present in 
only a very small amount, for it did not cause fermentation with 
veast and did not polarize. 

July 22-August 3.—Negative tests with .0. gm. posterior lobe ex- 
tract and coincident feeding of sugar in amounts below 60 gms. 

tugust }—Posterior lobe extract (.05 em. hypodermically) 
caused a glycosuria with 70 gms. (20 gms. below the tolerance) of 
cane sugar by mouth. 

Auoust 5 and 6.—Anterior lobe extract (.05 gm. «ypo.) did not 
reduce 70 or 80 gms. of sugar. 

tugust >-\.—Tests with thyroid extract hypodermically showed 
a slight action in reducing the tolerance. The action of this ex- 
tract was apparently less potent than was that of the anterior 
lobe and far less than that of the posterior lobe, twice as large a 
dose being necessary to produce glycosuria with amounts almost 
ip to the level of tolerance. 

August 10, 12, 13.—A combination of anterior and posterior lobe 
extracts proved only slightly more potent in causing glycosuria 
than when posterior lobe extract alone was used. Thus .05 gm. 
of posterior lobe caused a reduction with 60 gms. and was sus- 
picious with 50 (July 23). A combination of .05 gm. posterior 
lobe and .05 gm. anterior lobe extract gave glycosuria with 60 
ems. of sugar, but none with 50. In other words, anterior lobe 
extract, alone or together with posterior lobe extract, had prac- 
tically no action in reducing the carbohydrate tolerance for cane 
sugar taken by mouth. 

Comment.—This experience demonstrates that posterior 
lobe removal alone may cause a post-operative rise in tolerance 
for ingested saccharose—-a rise, to be sure, of little more than 
10 gms. in this case and hence not so significant as in the 
preceding case (No. 35), in which a large part of the pituitary 
body had been removed. However, it is to be noted that the 
mere enucleation of the pars nervosa and its immediate 
epithelial investment necessarily leave much of the pars in- 
termedia unaffected and still capable of discharging “ hyaline ” 
by way of the channels of exit for this secretion in the stalk. 
Hence pars nervosa enucleation means in the average case 
ess of a deficit of posterior lobe (including, of course, pars 
intermedia) secretion than would be the case with more ex- 
tensive manipulations, such as characterized the operation in 
No. Bh. 

The experience shows, furthermore, that the hypodermic 
administration of posterior lobe extract is far more efficacious 
in lowering the post-operative assimilation limit than is an in- 
jection of an equal amount of anterior lobe extract. Its 
powers in this direction are indeed practically equivalent to 
twice the dosage if made up of equal parts of the extracts of 


the two glandular subdivisions. 


No. 58. (Continued).—Determination of tolerance for glucose 
mtravenously (simultaneously with that for ingested cane sugar 
‘f. Table VIII) before and after posterior lobe enucleation. Effect 
also of the coincident intravenous injection of anterior and pos- 
terior lobe extract upon the intravenous tolerance to glucose. 


Post-operative tolerance to lavulose. 
To determine whether in the same animal and under the same 
conditions the intravenous tolerance for glucose is comparable in 
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its behavior to the tolerance for saccharose by mouth, the fol- 
iowing tests were made. 

June 20-23-——The normal tolerance for glucose given intra- 
venously was established at about 8 ems., approximately one- 
tenth of that for ingested saccharose. 

June 25, Operation.—(Pesterior lobe removal.) 

June 25-29.—A moderate grade of polyuria without spontaneous 
glycosuria. 

June 28-July 17.—Determination of post-operative intravenous 
tolerance. This on June 29 was 7.5 gms., slightly below the pre- 
operative tolerance. On July 13 and 17 it had risen to about 11 
gms. or 3 gms. in excess of the pre-operative tolerance. 

July 19.—The intravenous injection of 7.5 gms. levulose caused 
a marked levulosuria, equivalent to the glycosuria produced by 
11.25 gms. glucose. In others words, the animal was much less 
tolerant to levulose than to glucose. 


Taste [X.—Tests or TOLERANCE FOR INTRAVENOUS INJECTION OF 
GLUCOSE IN No, 58. 


Urine, 
Dosage Grams 
ot of 4 
injected. injected. = = 26 
8.75 170 t + al, 0 
50 1034 0 0 
Hypophysectomy (posterior lobe removal). 
0 1180-1008 0 0 
6.25 150) «1080 0 0 
8.76 100 1030) suspic, suspic 0 0 
0 160) (1040 0 0 
0 100) «1080 0 
11.25 (1084 + + 0 2% 
11.25 100-1040 + si. 5s 
140) «(1086 + + sl. 6c L. 
levulose 
» 05 em. 6.25 160 0 0 


post. lobe 
intraven, 

= 05 wm. 7.50 120 «1054 } 
post, lobe 
intraven, 

@ 05 gm. 7.50 120 61042 0 0 0 
ant. lobe 
intraven. 

Aug. lt 05 7.50 130-1040 + si. very sl. 0 0 

ant. lobe 
intraven. 

“15 .05 gm, 7 120 «1040 0 0 
post. lobe 
intraven, 

= 16 0 0 


July 27.—Thirty centimeters of 25 per cent glucose solution, 
representing 7.5 gms. glucose introduced intravenously, simulta- 
neously with .05 gm. posterior lobe extract produced glycosuria— 
a reduction in tolerance of about 3.5 gms. below the post-opera- 
tive tolerance and 1.25 gms. below the tolerance determined be- 
fore operation. 

July 28.—An equal amount (7.5 gms.) of glucose intravenously, 
together with .05 gm. anterior lobe extract produced no glycosuria. 
Upon a repetition of this dosage on August 14, the urine gave an 
atvpical reduction to Fehling’s, but there was no rotation and the 
fermentation test was negative. Evidently pars anterior extracts 
were less potent than those trom the pars posterior. 

July 29-Aug. 13—Saccharose ingestion tests (cf. Table VIII). 

August 15.—The intravenous injection of 7 gms. glucose with 
.05 posterior lobe extract caused no glycosuria, establishing the 
tolerance lowering power of .05 gm. posterior lobe extract intra- 
venously at about 3.5 ems. (cf. July 27), or about 31 per cent of 
the acquired tolerance of 11 gms. 

August 25.—The animal remains in apparently perfect health. 
Sacrificed. Autopsy: Considerable glandular tissue evidently 
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The interpeduncular block of tissues 
Naked eye 


present in the sella turcica. 
was preserved and sectioned in the usual manner. 
appearances of the other organs showed nothing noteworthy. 

Histological.—The tissue removed at operation showed the in- 
tact pars nervosa and its epithelial investment. (Fig. 3.) 

Serial sections of the interpeduncular block showed an intact 
anterior lobe with abundant and hyperplastic pars nervosa about 
the infundibular stalk. Gland appears collapsed, owing to enu- 
cleation of pars nervosa, and replacement of scar tissue in its 


bed. (Fig. 4.) 


Comment.— These further observations on No, 58 illustrate 
that the post-operative alterations in tolerance for glucose 
administered intravenously are comparable with those for in- 
eested cane sugar. The early fall and subsequent rise occur 
in each instance. This continuation of the protocol shows 
also that the coincident intravenous administration of pos- 
terior lobe extract is capable of lowering the acquired post- 
operative tolerance and that extract of the pars anterior is in- 
active or far less potent in this respect. 

The toleranee for levulose is shown to be mueh less than the 
tolerance for glucose. This, as we shall see, 


is important in 


relation to our elinieal studies, for we had begun to find at 
this time that the Ingestion of sueh large amounts of glucose 


(400 gms.) as were required to obtain the assimilation limit 


Fig. 3.—No. 58. Sections of tissue removed at operation; 
intact posterior lobe. Mag. 9% diams. Bensley; 5.4; iron 
hematoxylin. 


in many of our patients could not be retained by the stomach. 
It is to be noted that after excessive doses of lxevulose viven 
intravenously the reducing substance which appeared in the 
urine was |:evo-rotatory. As we shall see, the same holds true 
for lewvulose ingested. 

No. ti4. 


gested saccharose after posterior lobe enucleation. 


(Series of 1909-10.) Determination of tolerance for in- 
Increase in 
tolerance shown as early as 15 days after operation. Ultimate 
rise to 66 per cent above the normal. Ejfect of posterior lobe ea- 
tract (hypodermicaliy, by mouth and intravenously), of anterior 
lobe extract (hypodermically and intravenously) and of thyroid 
exiract (hypodermically) upon the acquired tolerance. (Table X.) 

Vay 28-31.—A healthy full-grown, 7.9 kilo, fox-terrier bitch, 
about one year of age. Observed for five days previous to opera- 
tion. The normal tolerance tor ingested saccharose, established at 
something below 90 gems. 

June 1 


readily shelled out from the anterior lobe without bleeding or 


Operation.—Clean exposure of gland. nervosa 


stalk contusion. Prompt recovery from the anesthetic. 


June 2-3.—Marked polyuria (2259 ee. in first 24 hours) without 


glycosuria. No post-operative complications. Animal lively and 
in excellent condition. 


June y-11.—Carbohydrate tests for post-operative tolerance. On 
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June 9, 90 gms. saccharose, the pre-operative assimilation limit, 
failed to produce glycosuria, On June 11, 110 gms. brought down 
a reducing body. 

June 12-21.—Further increase in tolerance to 140 gms. (50 gems. 
above the pre-operative normal). 

June 22-23.—One-twentieth of a gram of posterior lobe extract 
administered hypodermically reduced the tolerance of 140 to 116 
gms. An equal dosage of anterior lobe extract with 110 ems. gaye 
no glycosuria. 

June 2})-28.—With 100 gms. of saccharose given each day, and 
a coincident hypodermic injection of .05 gm. of posterior lobe ex. 
tract on the first day and 0.1 gm. on the second, the animal 
showed glycosuria on the second day only, indicating that the 
reduction in tolerance depends upon the dosage of posterior lobe 
extract. The 'arger dose (0.1 gm.) of anterior lobe extract (for 
comparison with the above) did not appreciably affect the toler- 
ance, even for amounts of sugar carried up to 120 gms. 

June 29—The administration of 0.2 gm. of posterior lobe ex- 


tract by mouth, together with 110 gms. saccharose, did not cause 


Fic. 4.—Section 41 of 5 series from interpeduncular block 
of No. 58. Mag. 9 diams. Bensley: iron hematoxylin. Show- 
ing intact pars anterior (P A) with sear (S) at situation of 
removed pars nervosa; pars intermedia (P I); sellar dura 
(D); optic chiasm (O G). 


glycosuria, showing that administration of the extract by mouth 
was far less effective than hypodermically. 

June 30.—An attempt to compare with the above the effect of an 
intravenous injection of .05 gm. of posterior lobe extract on the 
100 gms. of saccharose ingested caused vomiting of the sugar, but 
a repetition of the test on July 19 caused an excessive glycosuria 

July j-%. The power of thyroid extract given hypodermically 
in 0.1 gm. dosage was shown to be about equal to that of pos 
terior lobe extracts in lowering the tolerance. 

July 19-27.—Attempts to determine the relative dosage neces 
sary, by the different methods of administering the extract, to 
produce glycosuria with a given amount of saccharose ingested. 
The extract when administered intravenously was more than twice 
as potent as when given hypodermically, and by the latter method 
was more than eight times as potent as when taken by mouth. 

July 29-August 1—Observations on the effect of the injection of 
equal parts of anterior and posterior lobe extracts in 6.1 $m 
doses suggested that there might possibly be an antagonistic 
action; for .05 gm. of posterior lobe extract given alone would 
have been expected to show glycosuria with the 130 gms. of sugar, 
in view of the earlier reactions (e. g. June 22), even making allow- 
ance for the increment in tolerance between June 23 and August 1. 
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August -The ultimate tolerance established two months after 
the operation showed an increase over that determined for June 


Taste X.—Tests OF TOLERANCE FOR SACCHAROSE INJECTED IN 


No. 64 
Urine. 
Grams | 
of Glandular | 
Date. cane extracts | x 2 = 
given. 5 a° 
May 28 0 130 1044 0 0 
160 1050 0 0 
30 a0 1082 + + 
0 180-1080 0 0 
June | Hypophysectomy; posterior lobe removed, 
= 3 0 2550 1004 0 0 
0 0 0 
70 1401044 0 0 
8 sv «(1044 0 0 
160 1030 0 0 
10 100 140 1088 | 0 0 
1! 120 1044 | slight faint | 1.4% 
12 0 140 1036 0 0 
13 «1040 0 0 
15 nee 60 1082 | 0 0 | 
16 160 | 1036 + sil + sl 1.34 
7 140 1034 0 0 
18 00 | 1042 0 0 
19 130 130 0 0 
20 200-1088 0 0 
21 100 1050 + si. + sl. | + si. 
‘2 110 05 gm. 120 | 1040 | + si. + sl : 6x 
post. lobe | 
hypo. | 
23 110 05 gm. 260 1028 | 0 0 
ant. lobe 
hypo. 
“4 100 06 gm. 210) 1022 0 0 
lobe 
ly po. 
25 100 lem. 100 | 1044 5% 
post. lobe 
hypo. 
26 100 1 em. 180 | 1052 0 0 
ant. lobe 
hypo. 
7 1W lem. 270 | 1018 0 0 
ant. lobe 
hypo. 
28 120 -lgm. «1020 0 0 
ant. lobe 
hypo. 
29 110 2 gm. 0 0 


post. lobe 
by mouth. 
w 100 05 gm. 
post. lobe 
intraven, 


Sugar re gurgitat ed. 


July 4 100 lgm.thy- Sugar re gurgitat ed. 
roid ext. 
hypo. 
5 100 lem. thy- 180 1046 + 1.4% 
roid ext. 
hypo. 
7 0 lem. thy- 120 | 1026 + + 1.0% 
roid ext. 
hy po. 
19 100 05 gm 450 | 1028 ++ + + 2.6% 
post. lobe | 
intraven. | 
80 l gm. 560 | 1013 0 0 
post. lobe 
hypo. 
25 1 028 } + sl. -1¢ 
post. lobe 
hypo. 
80 lem. thy- 560 «(1016 + + sl. 0 
roid ext. 
hypo. 
post. lobe 
by mouth. 
28 1W 0 420 0 0 
* 29 110 O5gm.a-l., 260 1016 0 0 
p. 
intraven. 
120 Obem.a.l., 420 1020 0 0 


-05 gm. p. 1., 
intraven. 
| .05gm.a.l., 260 1024 1.28 
-05g¢m., p.1., 
intraven. 


Aug. 1 130 


2 0 0 120 1018 0 0 
3 140 0 140 =1030 0 0 
5 150 0 160 1034 + + + 1.2% 


21. It had risen to about 150 gms., or 60 gms. over the pre 
operative normal—an increase in the assimilation limit of 66 
per cent. 
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August 15.—Animal apparently in perfect health. Sacrificed. 
Autopsy: conducted in the usual manner. 

Histological.—Sections of the fragment removed at operation 
(Fig. 5), showed pars nervosa with its investment practically in- 
tact. Serial sections of the interpeduncular block showed an in- 
tact and viable anterior lobe (Fig. 6), with patches of hyper- 
plastic intermediate lobe cells adjoining the stalk and remains of 
the cleft. The open space from which the posterior lobe was enu- 
cleated was apparent. 


Fig. 5.—No. 64. Section of tissue removed at operation; 
practically intact posterior lobe. Mag. 9 diams. Bensley; 
5a; iron hematoxylin. 

Comment.—This experience likewise demonstrated a grad- 
ual increase in the sugar tolerance after posterior lobe re- 
moval until it reached 6t per cent above the normal estab- 
lished before the operation. The absence of spontaneous 
post-operative glycosuria is again to be noted, for there was no 
stalk traumatism. Tests of the effects of various glandular 
extracts brought out the following points: that .05 gm. of pos- 


terior lobe extract given subcutaneously lowered the acquired 


Fic. 6.—Section 22 of 5 series from interpeduncular block 
of No. 64. Mag. 9 diams. Bensley; H and E. Showing space 
filled with partially organized reticular tissue from which 
posterior lobe was removed (P L); intact anterior lobe (A L); 
pars intermedia (P I); enveloping dura (D). 


assimilation limit of 140 gms. for ingested saccharose to less 
than 110 gms., a decrease of 21 per cent; that double this dose 
of posterior lobe extract brought it down to less than 100 gms., 
a decrease of about 29 per cent; that equivalent doses of an- 
terior lobe extract given subcutaneously, even with larger 
doses of sugar, had no comparable tolerance-lowering effect. 
Thyroid extract, on the other hand, given under the skin like- 
wise, had an equal if not a more potent effect than posterior 
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lobe extract in this particular animal (not confirmed in No. 
67). 

Further tests with extraets in this animal showed, as might 
have been expected, that posterior lobe extract given intra- 
venously is far more effeetual than when given under the skin, 
and that the latter method is in turn far more effectual than 
when the extract is given by mouth, the relative poteney being 
This 


to methods of administering 


roughly in the proportion of one to four to thirty-two. 
Is of some importance in relation 


the extract for therapeutie purposes. 


No. 67 Determination of the assimila- 


tion limit for ingested saccharose after posterior lobe extirpation. 


(Series of 1909-10.) 


Lowered tolerance for nine days; normal tolerance regained on 


the 12th day; subsequent rapid increase by the third week to 46 


per cent above the normal. Tolerance reduced by the administra- 


tion of posterior lobe extract but not by anterior lobe extract. 


(Table XT.) 


June 10-14—The normal assimilation limit for ingested cane 


sugar in a7 kilo puppy dog about 10 months of age, was estab- 
lished at something below 75 gms. 
June 15. posterior lobe removal; the 


No complicating 


Operation. A clean-cut 
anterior lobe and stalk remaining undisturbed. 
The animal stood the procedure well and remained in 
good condition until sacrificed two months later. 

June 15-1.—High polyuria following operation, the 
first 24-hour amount No spontaneous glycosuria 


in first specimen. 


factors. 


grade of 


being 3700 ee. 


or 


June (8-19.—Glycosuria appeared with 50 gms. saeccharose (25 
gms. below the normal). Forty grams gave no reducing sub- 
stance. Tolerance therefore on this third day after operation 


had fallen 35 
June 22-23. 


curred with 60 gms. 


per cent. 
Fifty grams no longer gave glycosuria, but it oe- 


June 2?-July 7.—Eighty grams were needed to give glycosuria 
on June 27; 100 gms. on July 1, 110 gms. on July 5, showing the 
rapid post-operative acquirement of this relatively high assimila- 
tion limit. It is presumable that there was a further rise, but no 
subsequent uncomplicated by made. (The 
positive reaction with only 100 gms. on August 6th was possibly 


tests extracts were 


associated with a prolonged action of siven 


the day before.) 


the thyroid extract 


July 14-August 5.—This interval was consumed in making tests 
with extracts to determine their relative potency in lowering the 
raised assimilation limit. The results were somewhat less striking 
than those shown in No. 64. A coincident subcutaneous injection 
of .05 gm. posterior lobe extract with 50 ems. saccharose (July 
19) gave glycosuria, and again with 40 gms. (July 23)—a lower- 
ing of the established assimilation limit therefore by considerably 
more than half 
(July 26) gave glycosuria with 30 gms., 


\n equal dose of the extract given intravenously 
lowering the established 
tolerance over 70 per cent. 

The injection of anterior lobe extract likewise in .05 gm. dosage 
had a somewhat less striking effect, but nevertheless gave traces 
of a reducing substance with amounts of sugar as small as 60 gms. 

a lowering of the tolerance about 45 per cent. 

The combined action of equai parts of anterior and posterior 
lobe extracts in .05 gm. doses (July 30-August 3) had if anything 
less potency than the posterior lobe extract alone. 

Double the standard dose of thyroid extract (namely, 0.1 gm.) 
gave glycosuria with 60 gms. but not with 50 gms. (August 4-5), 
being, therefore, far less active than posterior lobe extract, in this 
particular case. 


August 8.—The animal remains in apparently perfect health. 
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Sacrificed. Autopsy: Conducted as usual, gross examination of 


the organs disclosing nothing of special note. 


Histological.—The tissue removed at operation (Fig. 7) con- 


TESTS OF TOLERANCE FOR INGESTED SACCHAROSE 


Tarte XI. 


No. 67. 
Urine. 
Grams Glandular 
riven, ~ = ES 
June 10 100) «1020 0 
13 76 1020 + 
0 100 | 1000 0 0 
15 Hypophysectomy; removal of posterior lobe. 
3700 1004 0 0 
16 0 0 0 
Is 440 1016 + 
19 150 1020 0 0 0 
170 1020 sl sl 0 0 
. 110 =1020 0 0 
4 0 861020 0 0 
"9 440 1018 0 0 
30 500 1008 0 0 
July 1 440 1022 susp. sl 
100 «1052 0 0 
A 110 340 1020 
1034 0 0 
90 05 130 + - 
post, lobe 
hypo. 
15 70 em. slight 
post. lobe 
hypo 
18 60 .05 gm. 150 + + 
post. lobe 
hypo, 
‘ 19 em. 110 1052 t + + si. 3s 
post. lobe 
hy po. 
70 05 gm. 61020 + 
ant. lobe 
hy po. 
0 05 em. 180 1020 + ~ 
ant. lobe 
hypo. 
30 -05 om. 140) «1044 0 0 0 0 
post. lobe 
hypo. : 
10 05 em. 70 «(1054 + 
post. lobe 
hy po. 
. 4 60 05 win. 150 1040 + 0 0 
aunt. lobe 
hypo. 
gm. 150 1042 | atypical 0 0 0 
ant. lobe 
hypo. 
30 -05 gm. «61048 Susp. + si, + si. 
post. lobe 
intraven. 
60 05 gm. 120 1030 + + + 3% 
ant. lobe 
hypo. 
+ Og 10 .05 gm. «1046 «atypical atypical 0 
ant. lobe 
hypo. 
30 .05 gm. 100 1028 0 0 0 0 
ant. lobe 
hypo. 
30 5O em. a. 90 1050 + 
p.1., 
hypo. 
Aug. 1 40 O5em.a.l., 130 1034 0 0 0 0 
05 em. p. 
hy po. 
3 -05¢m. a. |., 110 1034 + slight 
05 em. p. |., 
hypo 
4 50 gm. 70 (1048 0 0 
thyroid 
hypo 
‘ 5 60 -l gm. 60 1052 + + + -O% 
thyroid 
hypo 
6 100 0 440 + + 0 
0 400 1024 0 0 


sists of the intact posterior lobe with its epithelial investment, 
confirming the note. Serial sections of the inter: 
peduncular block removed post mortem showed the viable and in- 
tact anterior lobe with hyperplastic pars intermedia adjoining the 
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stalk. Posterior part of the remaining glandular tissue adheres 
to dural envelope by scar tissue, which has filled the posterior 


lobe detect 


Comment—This protocol gives another example of the 
characteristic temporary lowering of the assimilation limit 
for ingested cane sugar after posterior lobe removal and the 
subseq t rapid rise (to 46.6 per cent) in exeess of the pre- 
operatiy normal limit. 

I} rious tests with glandular extracts, to determine their 
relative potency in lowering the degree of acquired tolerance, 
are again recorded. They show that posterior lobe extract 
is the ost efficacious, for in this instance it lowered the ac- 
quired high tolerance far below the original normal. Anterior 


lobe extract was somewhat less effective, thyroid extract still 
less so. It is quite apparent, however, that in this animal all 
three extracts showed a greater potency than usual: and to 
have made the tests of actual value the extracts should have 
heen tried out on the animal’s normal tolerance before the 


operation. 


Summary of Baperimenial Data. 


The matter of primary interest to which we would call atten- 
tion is the increase in the assimilation limit for sugar, whether 
ingested or given intravenously, in experimentally produced 
states of livpophyseal deficiency. This acquirement of an over- 
tolerance for carbohydrates we feel justified in attributing to a 


_ Fic. 7.—No. 67. Section of tissue removed at operation; 
intact posterior lobe. Mag. 9 diams. Bensley; 5.4; iron 
hematoxylin. 
deprivation of posterior lobe (pars nervosa and pars inter- 
media) activity. 

That operative manipulations of the gland cause a marked 
disturbance of the sugar storing function is shown by the 
frequency with which transient spontaneous glycosuria occurs 
after operations of a certain type—namely, ones which 
have necessitated a certain degree of traumatism of the in- 
fundibular stalk and its enveloping epithelium (pars inter- 
media). Such operations as do not require stalk manipula- 
tion, a clean-cut posterior lobe enucleation for example, 
usually fail to show this immediate post-operative glycosuria, 
which therefore can hardly be attributed to the anesthetic. 

Histological studies have shown that the stalk of the hypo- 
physis and the floor of the third ventricle immediately ad- 
jacent to it contain, under all circumstances, a substance— 
Herring’: hyaline bodies ”—which may be regarded as the 
secretory product of the posterior lobe. This material appears 
to find its way into the infundibular cavity, and the cerebro- 
spinal fluid has been shown to contain a substance having the 


JOHNS HOPKINS HOSPITAL BULLETIN. 179 


active properties of posterior lobe extract. The cerebrospinal 
fluid has an active cireulation and in all probability finds its 
way into the blood stream. It consequently is a natural ex- 
planation of the phenomenon of spontaneous glycosuria that 
in the manipulations of the tissue holding this material an 
excessive amount of posterior lobe secretion, thus suddenly set 
free, enters the circulation and thus accounts for the glveo- 
suria. We have found, indeed, that, without injuring or re- 
Mov ing the body of the vland, the mere crushing of the stalk by 
the placement on it of a silver * clip” for the purpose of pro- 
ducing a permanent stasis of the products of posterior lobe 
secretion, will usually lead to a temporary glycosuria, the 
procedure being in this respect equivalent to a total removal. 

We assume that the spontaneous glycosuria represents a 
hyperglycemia from the discharge of stored glycogen which 
has been set free by the introduction into the circulation (by 
way of the cerebrospinal fluid) of the posterior lobe secretion 


Fic. 8.—Section 37 of 5 series from interpeduncular block 
of No 67. Mag. 9 diams. Bensley; 5 4; hematoxylin and eosin. 
Showing pars anterior (P A); hyperplasia of pars intermedia 
(P I) with colloid cysts; scar tissue (S) replacing posterior 
lobe cavity; dural envelope (D); optic commissure (O C). 

accumulated in the infundibular tissues. We have obtained 
additional support for this view from some further (unpub- 
lished) observations concerning the effects of injections of con- 
centrated cerebrospinal fluids on the carbohydrate assimila- 
tion limit of dogs and rabbits. 

Preliminary determinations of the tolerance shown by the 
unoperated animals gave an average assimilation limit for 
saccharose by mouth of about 10 gms. per kilo of body weight, 
and for glucose intravenously roughly about one gram per 
kilo. A marked augmentation—occasionally to double the 
normal—in the tolerance for sugars administered in either of 
these ways was an end result of all the hypophyvsectomies 
provided the posterior lobe was included with the glandular 
tissue removed. 

*Cushing and Goetsch: Concerning the secretion of the in- 
fundibular lobe of the pituitary body and its presence in the 
cerebrospinal fluid. Am. J. Physiol., 1910, XXVITI, p. 60. 
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Though our studies on the influence of various glandular 
extracts in lowering the assimilation limit in these states of 
experimentally acquired high tolerance are rather a side issue, 
nevertheless the facet that posterior lobe extract proves to be 
an agent especially potent in bringing about a lowered degree 
of tolerance brings support to the assumption that we are 
dealing primarily with a deficiency of the posterior lobe. 

It may be noted here that attention was called in the report 
by Crowe, Cushing and Homans to the rapid emaciation which 
follows repeated injections of posterior lobe extract, due, as 
they conjectured, to an active tissue oxidation. There was 
presumably a marked unloading of stored carbohydrates, and 
elycosuria was oceasionally observed in their animals. Here, 
on the other hand, in these states of experimental glandular 
deficiency, there seems to be a lowered tissue metabolism. 
manifested by a tendency to subnormal temperatures and to 
the acquirement of adiposity. An especial rise in the weight 
curve often éceurs coincident with the period of foreed sugar 
feeding. 


Needless to say. in order to have made these observations 


on the effect of glandular extracts more conclusive we should 
have determined their influence in each ease on the normal 
tolerance as established before the operation. 

The attempts to determine the relative efficiency of admin- 
istering posterior lobe extract by mouth, by subeutaneous in- 
jection, and intravenously, showed that about one-twentieth of 
a gram subeutaneously would have a definite effect on the ac- 
quired tolerance of the animal. To obtain the same result it 
required, by a rough estimate, about one-fourth of the dose 
when given intravenously and eight times the dose when given 
by mouth. These data are of some therapeutic importance in 


relation to the studies on the elinieal cases to follow.” 


IV. THe Sucar Tolerance IN CLINtcaL Dysprrurrarism. 

Our experimental studies had indicated that a deficieney of 
posterior lobe secretion would lead to an increased tolerance 
for carbohydrates and that the administration of posterior lobe 
could lower the acquired high assimilation 


extract markedly 


limit. It was a natural conjecture that, could we demonstrate 
the existence of similar reactions toward the carbohydrates in 
the clinical eases of pituitary disease which were under our 
care, we might possibly have a means of determining whether 
there was a state of over or under glandular activity, at least 
so far as the posterior lobe was concerned. 

We have 
nately received but little help from earlier studies, for though 


Methods of estimating the tolerance. unfortu- 
it has been roughly estimated that the normal human assimi- 
lation for glucose by mouth is about 150 gms., and for levu- 
lose about 100 gms., we have found no figures as to the 
average sugar tolerance for man in relation to body weight. 
In the canine, as will be recalled, certain approximate stand- 
ards for the normal were found—namely, about 10 gms. of 
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ingested cane sugar per kilo of body weight and about one 
gram per kilo for glucose administered intravenously. These 
proportions, of course, were not expected to hold true for 
man; and if they did, such enormous doses of sugar would be 
required as to make their administration out of the question, 
As it was, we experienced difficulties, even though carbohy- 
drates are appetizing to these individuals almost without ex- 
ception. 

We began our observations with the simple administration 
of glucose usually given on an empty stomach about five hours 
after the evening meal, all subsequent specimens of urine be- 
ing separately saved. In many of the cases the tolerance for 
glucose was so great that we were never able to determine the 
actual assimilation limit, vomiting the sugar taking place 
in spite of all precautions and devices such as disguising the 
taste, giving divided doses and the like. We have had indi- 
viduals take and retain 400 gms., as the following records of 
sugar feeding will show, but this is exceptional, and when the 
assimilation limit was very high we were usually forced to de- 
sist from our efforts to determine it by ingestion methods. 

A personal experience has shown us that the stomach may 
rebel even at the relatively small doses required to determine 
the assimilation limit for presumably normal states, and it 
takes gastric courage for patients to consume two or three times 
this amount. 

We have done better with levulose, and it is our impression, 
from one or two experiences with individuals (Cases NII] 
and XVI), whose stomachs tolerated the sugars well, that only 
about half the bulk needed with glucose is required to reach 
the assimilation limit with levulose. It is of interest that, as 
in the animal experiments, the excess of levulose absorbed 
from the intestine appears unconverted as levulose in the 


) 


urme. It may be recalled that Strauss”* regards the occur- 
rence of lwevulosuria after the ingestion of amounts below 100 
gms. as an evidence of hepatic insufficiency. The assimilation 
of three times this amount in some of our cases would seem to 
indicate an extraordinary storage capacity for glycogen. 

A rough estimate might place the average human assimila- 
tion limit for ingested @lucose in a 70 kilo individual at some- 
thing over 140 gms. of glucose, or about two grams per kilo 
of body weight, only a fifth of the canine tolerance: and for 
levulose at about 106 gms. or 1.4 gms. per kilo. Though the 
majority of our cases of hypopituitarism with high grades of 
sugar tolerance had become adipose, nevertheless the compar- 
ative increase in the tolerance limit per body weight was ex- 
treme, in many running up to three and even four or five 
gms. of glucose per kilo. 

One interesting result of the consecutive carbohydrate tests 
to which we have subjected these generously co-operating pa- 
tients has been the rapid increase in weight coincident with 
the sugar administration. A similar effect was noted with the 
canine feedings. It is to be remembered, at the same time, 
that the observed individuals, experimental or clinical, usually 


Deutsche med. 


*H. Strauss: Zur Funktionspriifung der Leber. 
Wehnschr., 1901, XXVII, p. 757. 
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show a subnormal temperature, and it is a natural suggestion 
that the oxidizing powers are at a low ebb and that the stored 
elycogen is transformed into fat. In the brief abstracts 
\ hich we have given of the experiments we could not go with 
any detail into the histological studies of the other ductless 
elands. though it may be said in passing that the general 
features of the changes throughout the whole body consist 
in a striking deposition of fat within the cells. 

The experimental subcutaneous administration of posterior 
lobe extract in repeated doses appears to bring about the re- 
verse picture—namely, excessive emaciation—and, as we have 
seen, small individual doses serve to lower either the normal 
sugar tolerance or the high tolerance succeeding posterior 
lobe removal. This suggests, of course, a ready means of de- 
termining the tolerance for ingested sugars in clinical cases. 
Thus, coincident with the administration by mouth of an 
amount of sugar which would represent the presumed normal 
tolerance according to the body weight, the dosage of the 
extract necessary to produce a transient glycosuria can be de- 
termined (ef. Case XIII). This, however, requires further 
investigation and better methods of administration, for the 
subcutaneous or intermuscular injection even of one-twentieth 
of a gram of the boiled extract suspended in 2 cc. of fluid is 
apt to produce an uncomfortable point of tenderness, and in 
one patient caused a local amicrobic abscess. 

Tolerance in Acromegaly and Gigantism.—It has been 
known for a number of years that a spontaneous glycosuria is 
a not uncommon accompaniment of acromegaly, a malady in 
which hypophyseal overactivity has been assumed by many. 
Indeed, attention has been called to the fact that a lowered 
assimilation limit may be associated with pituitary lesions in 
the absence of any clinical manifestations of acromegaly. An 
interesting illustration of this had been given in one of our 
own cases observed before we began these experimental studies 
on sugar tolerance. The patient, who exhibited certain ob- 
scure cerebral symptoms thought to be of vascular origin, was 
regarded at first as the subject of diabetes mellitus, and sub- 
sequently, as the glycosuria disappeared and marked polyuria 
persisted, as a case of diabetes insipidus. At autopsy a year 
or two later a gumma of the anterior lobe was disclosed. Our 
present interpretation of the case would be that the lesion had 
stimulated the pars nervosa into an abnormal activity. 

Other examples of spontaneous glycosuria which we are in- 
clined to attribute to a pituitary body lesion rather than to the 
upsetting of a cerebral “ sugar-center ” might be given. We 
are inclined to the view that the fleeting glycosurias which 
accompany certain bursting fractures of the cranial base are 
of this nature, for the line of fracture usually seeks out the 
middle cranial fossa and may readily traumatize the pituitary 
body itself. 

However, in none of the twenty cases of acromegaly or 
gigantism which have occurred in our personal series, has 


there been a coincident spontaneous glycosuria. The reason 
for this doubtless lies in the fact that the cases have been 
seen late in the progress of the disease. In all probability had 
the urine been examined at a sufficiently early stage, glyco- 
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suria, or at least a lowered tolerance, might have been de- 
tected. In one instance, indeed, the patient had failed to pass 
a life insurance examination some vears before, as he was sup- 
posed to be suffering from diabetes, though at the time of his 
admission to our care an abnormally high assimilation limit 
Was present. 

It is presumable that the syndromes of acromegaly and 
gigantism primarily represent states of hypophyseal. and as 
we believe of anterior lobe overactivity, it being a natural 
conjecture that the posterior lobe meanwhile is functionally 
stimulated. As the disease progresses and the pituitary 
struma forms (whether it be a simple hyperplasia, a cyst or 
* malignant adenoma”) a condition of glandular insufficiency 
results and states comparable to those seen in the animals with 
experimentally defective glands are superimposed. In other 
words, there appears to be, at least for such outspoken states 
of hyperpituitarism as we have up to this time come to recog- 
nize clinically (represented by acromegaly and gigantism), au 
inevitable tendency for them to be transformed ultimately 
into states of hypopituitarism. 

The case reports will be given in the greatest brevity, for all 
that we wish to show is the high degree of carbohydrate toler- 
ance acquired by these patients. In a few instances sufficient 
doses of posterior lobe extract have been given to produce gly- 
cosuria with amounts of sugar below the established assimila- 
tion limit. 

We have subdivided the acromegalies into separate groups 
according to the duration of the symptoms. In only one of 
these patients (Case I) was the condition recent and acute, 
possibly of not more than a year’s duration. A subnormal 
tolerance was present, namely 1.4 gms. of glucose per kilo of 
body weight. 

Case I.—No. 25827. April 25, 1910. ( Acromegaly.)—Male, 
aged 33, weight 72 kilos (160 lbs.). Urine, high specific gravity: 
no sugar. 

Vay 1.—Glucose 100 gms. Glycosuria on first three specimens. 

May 5, 6, 7—Glucose in 25, 50 and 75 gm. doses respectively 
gave no reducing body. 

Vay S.—Glucose 100 gms. gave glycosuria on first specimen. 

In the following case the symptoms were of about four 
years’ duration and were not particularly outspoken. The 
patient was not fat. The tolerance was about normal, approx- 
imately 150 gms. or 2 gms. of glucose per kilo of body weight. 

Case IIL—No. 27247. January 10, 1911. (Acromegaly.) Male, 
aged 40, weight 73 kilos (162 Ibs.). 

January 15 and 17.—Glucose 100 gms. gave an atypical, and 150 
gms. a strong reduction to Fehling’s. 

January 22 and 23.—Levulose 100 gms. gave an atypical, and 
150 gms. a strong reduction to Fehling’s. 

January 25.—Levulose 100 gms. with 0.4 gm. post. lobe ext. gave 
a strong reduction. 

The disease in the two succeeding patients, both females, 
was of about five and eight years’ duration respectively, judg- 
ing from the onset of the amenorrhcea. They were tested only 
with levulose, for which they showed a fairly high tolerance, 
1.7 gm. per kilo in the first and 2.4 gms. per kilo in the 
second case. There were no posterior lobe injections. 
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Case IIL.——No. 27256. January 23, 79717. (Acromegaly.) Female, 
aged 37, weight 84 kilos (188 Ibs.) 

January ?4.—Levulose 100 gms. gave an atypical reduction. 

January 25.—Levulose 150 gms. gave a positive reduction in a 
single specimen nine hours after ingestion. 

Case IV.—No. 27290. February 1. 1911. (Acromegaly.)  Fe- 
male, aged 35, weight 66 kilos (148 Ibs.). 

February 5.—Levulose 150 gms. gave an atypical reduction in 
first two specimens. 

February 5.—Levulose 175 gms. gave a positive glycosuria in 
first two voidings seven and nine hours later. 

Che three following cases were of longer duration. The 
first had progressed rapidly during a period of about four 
years and showed pronounced neighborhood symptoms due to 
a “malignant adenoma” of the pars intermedia (7). The 
assimilation limit for ingested glucose was never fully deter- 
mined, but it was over 5 gms. per kilo of body weight. 

Phe second was a slowly progressive case of 13 years’ dura- 
tion, with a small gland and no neighborhood pressure symp- 
toms. The sugar tolerance for glucose was 3 gms. per kilo 
of holy weight. 

The third was a ease of about six vears’ duration, associated 
with an intrathoraecie goitre. This had caused disturbing 
pressure symptoms, and the patient in the past few months 
had lost the 50 pounds in excess of his previous normal weight 
which he had put on since the onset of the disease. His tol- 
eranee for glucose could not be established, but it was enor- 


mous and possibly over 5 gms. per kilo of body weight. 


Case V.—No. 25971. May 1, 1910. (Acromegaly.) Female, aged 
28, weight 64 kilos (142 Ibs.). 

May 6.—Glucose 300 gms. in divided doses gave an atypical re- 
duction. 

Vay 14.—Glucose 250 gms. with 0.1 gm. post. lobe ext. subcu- 
taneously gave a positive reduction (1.5 per cent dext. rotatory). 

Vay 16.—Levulose 100 gms. gave no reduction. 

Vay 19, 22 and 24.—Glucose in 100, 200 and 300 gm. doses re- 
spectively gave no glycosuria. Larger doses were not retained. 

Case VI.—No. 26210. July 6, 1910. (Acromegaly.) Male, aged 
40, weight 85 kilos (191 Ibs.). 

July 6 and 7.—Glucose 100 gms. and 200 gms. respectively was 
negative. 

July 8.—Glucose 300 gms. heavy reduction. 

July 9—Glucose 250 gms. slight reduction with first voided 
specimen. 

Case VII No. 25977. May 21, 1910. (Acromegaly.) Male, aged 
59, weight 70 kilos (156 Ibs.). 

July 2.—Glucose 200 gms. 10 a. m., and 200 more 1) p. m., gave 
no reduction. 

July }.—Glucose 300 gms. in one dose gave no reduction. 

July 6 and 7.—Glucose in 400 gm. amounts vomited on each 
trial 


The three following cases belong in the group of acrome- 
galic giants or actual gigantism. The inerease in height was 
not marked in the first patient who in many respects was a 
typical example of acromegaly, beginning in about the 22d 
vear of life. There were ho neighborhood svmptoms. The 
second patient was a huge acromegalic giant with an enor- 
mous gland, causing blindness: and the third was a typical 


giant, with a huge sella tureica, the symptoms dating from 
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childhood. These individuals were naturally very heavy, but 
nevertheless the tolerance in terms of body weight Was hove 
normal. In the first case it was 2.2 gms. per kilo: in the 
second and third it could not be established, but was shown to 


be something over 2.6 gms. per kilo. 


Case VIIL.—No. 26068. June 8, 1910. (Acromegaly.) Male, aged 
12, weight 90 kilos (200 Ibs.). 

June 9, 10 and 11.—Glucose in 100 gm., 150 gm. and 175 em 
doses respectively gave no glycosuria. 

June 13.—Glucose 200 gms. gave a positive reduction of 0.4 per 
cent by the polariscope. 


Case 27045. December 10, 1910. (Acromegalic giant.) 
Male, aged 35, weight 116 kilos (257 lbs.), height 197 em. (4 ft. 
6 in.) 

December 12.—Glucose 200 gms. negative. 

December 1}.—Glucose 200 gms. with 0.2 gm. ant. lobe ext. sub 


cutaneously, negative. 

December 15.—Glucose 300 gms. with 0.4 gm. ant. lobe ext. sub- 
cutaneously, negative. 

December 16, et seq. Patient unable to retain amounts over 300 
gms. Tolerance not established. Levulose not tried. An increase 
of five pounds in weight during the 5 days of sugar feeding. 

Case X.—No. 25947. May 15, 1910. (Gigantism.) Male, aged 36, 
weight 134 kilos (276 Ibs.), height estimated at 7 ft. 6 in. 

May 20, 23, 28 and .0.—Glucose 100 gms., 200 gms., 275 gms., 
and 300 ems. respectively gave no glycosuria. Subsequent trials 
with amounts over 300 ems. were vomited. Actual assimilation 
limit for glucose not reached. Levulose not tried. 

June 12.—Glucose 175 gms. with 0.1 gm. post. lobe ext. subcu- 
taneously gave no reduction. 

June 13.—Glucose 250 gms. with 0.1 gm. post. lobe ext. subcu- 
taneously gave no reduction. 

Further tests omitted owing to discomfort from the injections. 

These 10 examples, therefore, of outspoken acromegal\ or 
gigantism, representing conditions which we attribute to 
primary anterior lobe hyperplasias, have shown gradations in 
tolerance varying from something below 100 gms. of ingested 
glucose to amounts possibly far in excess of 400 gms. Had 
we been fortunate enough to have observed a patient in the 
very early stage to which, presumably, spontaneous glycosuria 
is largely contined, the series, from the standpoint of sugar 
tolerance, would have been complete. Assuming as we do at 
present that the disturbed limits for sugar assimilation are 


} 


associated in large part, if not solely, with posterior lobe 
lesions, it is conceivable that the malady might run its course 
without seriously disturbing the carbohydrate tolerance—in 
other words, without inciting the primary increase and sub- 
sequent decline of posterior lobe activity. 

Step by step with the acquired increase of sugar tolerance 
shown by these patients, other symptoms which we attribute 
to deficiency of glandular activity become more or less promi- 
nent—general weakness and drowsiness, a subnormal tempera- 
ture, a low blood pressure, amenorrheea or impotence, and, 
above all, the adiposity already commented upen. The ac- 
quired power ol storing carbohydrates is, in other words, 
merely one of many clinical manifestations of glandular 
(posterior lobe) insufficiency, but it furnishes a clinical test 
by means of which it is possible to estimate in a measure the 
stage at which the malady has arrived, and it may therefore 
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come to serve as a therapeutic index of the required glandular 
dosax 

Polerance in States of Primary Lypopituitarism.—Of more 
interest than the foregoing group of cases are those in which 
there lias been from the outset a deficieney of posterior lobe 
activity. They are of greater moment also, for they have been 
wid verlooked. In their most striking form these various 


by 


us of hypopituitarism are brought about (1) by direct 
pressu rt infundibular 


the stalk interpeduneular 


tumors, often having a congenital anlage; (2) by direct in- 


upon 


volvement of the posterior lobe in a growth originating in the 

eland itself, or (3) by the distant effect of a tumor causing an 

obstructive hydrocephalus and thus damming back the fluid 

medium carrving the posterior lobe seeretion.” 

As the 
show, we have had numerous opportunities for testing 


following data abstracted from our case histories 
Wl! 
tolerance of patients afilicted with the lesions com- 
The same 


the sugar 
prised in the first two of these three subdivisions. 
symptoms of hypopituitarism that we have recounted above as 
occurring late in acromegaly, under these circumstances ap- 
pear as the primary manifestations of the malady—adiposity 
being one of the most striking features. The presence of an 
interpeduncular or pituitary tumor in many of these 11 cases 
to be recorded was certified by operation or autopsy or else by 
the existence of definite neighborhood symptoms which, aided 
by the X-ray rendered the diagnosis beyond dispute. 

Only one of these patients showed a subnormal assimilation 
limit. This was a mixed case in which a large infundibular 
tumor was associated with suggestive acromegalic changes in 
the bones of the hands, marked adiposity (the weight being 
215 lhs.). and a low tolerance for ingested glucose, on a single 
test 10) oms. giving a positive glycosuria. The condition was 
one for which no adequate explanation offered itself. except 
on the basis of an overactive anterior lobe combined with an 
underactive posterior lobe. At autopsy a vear later the gland, 
though intact, was found to be somewhat compressed by the 
growth, which had greatly elongated the stalk and had doubt- 
less obstructed the posterior lobe secretion. 


irace of acromegaly which have occurred in our series and 


e typical cases of primary hypophyseal tumor showing no 


which have had their sugar tolerance estimated are as fol- 


lows. In the first two cases the tolerance for ingested glucose 
alone was determined. Both were patients with pronounced 
neighborhood symptoms. The assimilation limit of 400 gems. 
in the second case was particularly high, in view of the body 


‘ 


weight, namely 5.7 gms. per kilo. 

"These matters have been fully discussed by one of us in a de- 
tailed description, as yet unpublished, of the clinical aspects of 
these states (Cushing: Clinical aspects of dyspituitarism. Lec- 
ture before the Harvey Society, New York, December, 1910). 

It has been found by Cushing and Jacobson that the cerebro- 
spinal flnid, particularly in cases of obstructive hydrocephalus, 
has the same power in reducing the assimilation limit of the dog 
and rabbit that is possessed by the extract of the posterior lobe 
itself, another indication, in addition to these recorded by Cush- 
ing and Goetsch, that the cerebrospinal fluid is the medium which 
carries the products of posterior lobe secretion. 
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April 20, 1910. (Hypophyseal “ ade- 


weight SS kilos (195 Ibs.). 


XI.—No. 25806. 

noma.) Male, aged 26, 
April 26.—Glucose 100 gms. negative. 

200 gms. positive; 1.2 per cent dext. rotatory. 


CASE 


April 27.—Glucose 

April 29.—Glucose 100 gms. with 0.1 gm. post. lobe ext. gave ely- 
cosuria. 

May 1. Operation.—Partial tumor extirpation. 
crease in weight. 

May 23, June }, June 5, June 7, June 8.—Glucose in doses of 100 
gms., 150 gms., 175 gms., 200 gms. and 225 gms. respectively gave no 
glycosuria. Larger doses were not retained by the stomach, so 
that the ultimate tolerance was only roughly estimated at some- 
thing over 2.6 gms. glucose per kilo of body weight. 

Case XII—No. 26634. 1910. 
tumor.) Male, aged 32, weight 70 kilos (157 Ibs.). 

September 29, 30 and October 1.—Glucose in 200, 300 and 400 gm. 
No glycosuria. 
post. lobe injection without sugar feeding 


Subsequent in- 


September 26, (Hypophyseal 


amounts retained. 
October 6.—0.1 gm. 
gave no glycosuria. 
October 7.—0.2 2m. 
gave no glycosuria. 
October 11. Operation.—Sellar decompression. 
tive glycosuria. No further feedings. 


post. lobe injection without sugar feeding 


No post-opera- 


In the following case sugar was well taken and it was possi 
ble to make comparative tests of the tolerance for ingested 
glucose and lwyulose, it being shown that the assimilation 
limit for glucose was by weight of sugar about twice that for 
The tolerance for glucose was 4.9 gms. per kilo of 


A gain of 


lavulose. 
body weight: for lavulose it was 2.3 gms. per kilo. 
5 lbs. in weight occurred during the sugar feeding. The case 
is important also in that it was the first of our series in which 
a definite therapeutic dosage for ingested extract was estab- 
lished on the basis of giving enough gland to produce a tran- 
sient levulosuria, with an amount of lwvulose which would 
have represented the assimilation limit of a normal individual 
of an equal body weight. This was about 50 gms. below her 
estimated limit. 
Case XIII—No. 27619. Aprii 12, 1911. (Hypophyseal 
noma.) Female, aged 30, weight 71 kilos (158 Ibs.). 
April 13.—Leeyulose 150 gms. gave a suggestive reduction. 
April 14 and 15.—Glucose in 200 and 250 gm. doses was negative. 
April 16.—Glucose 300 gms. gave a suspicious reduction. 
April 18.—Glucose 350 gms. positive. Estimated limit °25. 
April 19.—Lzvulose 160 gms. positive. Estimated limit 150. 
April 20. Oneration.—Removal of a large portion of the tumor 
(or hyperplastic gland) by the usual infralabial approach. Good 


ade- 


recovery. 

May 3.—Treatment with whole gland feeding instituted in 6.2 
gm. doses three times a day. Marked subjective improvement. No 
spontaneous glycosuria. 

To determine a more accurate basis for the glandular therapy 
the following tests were made with increasing amounts of gland- 
ular extract ingested while the sugar amounts remained stationary. 
with 0.6 gm. of whole gland extract 
No reducing substance in 


May 10.—Lzevulose 120 gms. 
divided in three doses during the day. 
urine. 

Vay 
doses during the day. 
of this day. Positive 
therapeutic dosage, therefore, 0.4 gm. of the whole gland extract 


120 with 1.2 gm. divided in three 
Positive reduction in specimen on evening 


Estimated 


sms. 


11.—Levulose 


Seliwanoff test for levulose. 


three times a day. 
Judging from the estimates given by the preceding record 
on the levulose basis alone, the three following Cases show an 


| 
| 
| 
| 
| 
| 
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enormous inerease in the assimilation limit for sugars—in 
Case NIV 200 gms, or 2.8 gms. per kilo; in Case XV 300 
cms., or 1.3 gms. per kilo, and in Case VV/ also 4.5 gms. per 
kilo. If we are to multiply these figures for weight of in- 
vested lrvulose by two, the amount of glucose necessary to 
reach the limit of tolerance would in many cases easily ex- 


wed the individual's capacity of its retention. 


Case XIV.—No. 27419. March 13, 1911. (Hypophyseal “ ade- 
noma.”’) Female, aged 34, weight 72 kilos (160 Ibs.). 

Varch 1).—Levulose 150 gms., atypical reduction. 

Varch (5.—Levulose 200 ems., a slight but definite reduction. 


Estimated limit. 


Case XV.—No. 27156. January 1, 1911. (Infundibular tumor.) 
Female, aged 40, weight 69 kilos (154 Ibs.). 

January 3 and 4.—Levulose 100 ems. and 200 gms., both nega- 
tive. 

January 5.—Levulose 300 ems. gave a slight reduction on the 


third specimen. Established limit. 


Case NVI—No. 26250. July 16, 1910. (Hypophyseal tumor.) 
Male, aged 27, weight 69.7 kilos (155 Ibs.). 

July 18, 19, 20, 22.—Glucose in increasing doses of 150, 200, 250 
and 300 ems. caused no glycosuria. An increase in weight of 1.6 
kilos (3.5 lbs.) occurred during these feedings. 

July 2).—Glucose 350 gms. vomited. 

July 26.—Glucose 200 gms. with 0.1 gm. post. lobe ext. gave 
glycosuria with 0.4 per cent dext. rotation. 

tugust 3. Operation.—Sellar decompression. 

jugust 23.—Glucose 200 gms. negative. 

tugust 25.—Glucose 300 gms. positive, a post-operative lowering 
of the limit, presumably from liberation of post. lobe from pres- 
sure Tolerance for ingested glucose estimated at 4.3 gems. per 
kilo 

tpril 20, 1911.—Returned for observation, with an advance in 
adiposity, ete. 

ipril 2), 26, 28.—Levulose in 150, 160 and 200 gm. doses gave 
no reduction. 

ipril 20.—Leevulose 250 gems. gave a slight reduction in the 
first specimen. 

Vay 5.—Levulose 250 gms. gave an atypical reduction. 

Yau G.—Levulose 300 gms. gave a positive levulosuria by 
Seliwanoff’s test. (Compare Case XX1.) 

There remain in this series of patients subjected to the 
igar tests several in whom the svmptoms of glandular in- 
sulficieney were equally outspoken, though the neighborhood 
\ltera- 
tions in the sella tureica, however, were present in many of 
them. ‘Thus in Cases XVI and NVIT, the latter a typical in- 


stanee of Fréhlich’s syndrome, the glandular fossa was ex- 


pressure disturbances were relatively insignificant. 


ly small. That a condition of glandular insufficiency 
need not depend upon the presence of a tumor needs no com- 
ment. Indeed in all probability a primary glandular hypo- 
plasia is just as Common a starting point for hypopituitarism 
as it is for hypothyroidism and the clinical states arising from 
disturbances of one or the other of these glands are in all 
probability equally frequent. 

In the following case, as in Case XII], sugar was well borne 
so that comparative estimates for lwevulose and glucose could 
be roughly established at 4.7 gms. of glucose per kilo. and 2.9 


gms. of levulose per kilo. 


Case XVI.—No. 27140. December 29, 1910. (Sexual infantilism 
with painful adiposity.) Female, aged 23, weight 59 kilos (132 
Ibs.) 

December 30.—Glucose 200 gms. negative. 

January 1, 1911.—Glucose 300 ems., slight reduction. Estima- 
ted limit 280 

July 12.—Lewvulose 150 gms. negative. 

July 13.—Lewevulose 200 gms. positive. Estimated limit 175. 

The next case was a typical example of infantilism of the 
fypus Frohlich. The assimilation limit for levulose was 150 
gms., or 2.8 gms. per kilo. 

Case XVII.—No. 27421. November 13, 1910. 
adiposo genitalis.””) Male, aged 9, weight 54 kilos (120 Ibs.). 


(“ Dystrophia 


November 12.—Levulose 100 gms., negative. 

November 15.—Levulose 150 gms., positive on first specimen. 
Hstablished limit. 

The two succeeding cases are similar ones, with adiposity 
and amenorrhea. The first patient showed definite neigh- 
borhood sVinptoms and Was epileptic. Her tolerance for elu- 
cose was about 200 ems... 3.3 ems. per kilo. The seeond pa- 


tient assimilated glucose up to 275 gms., 2.7 gms. per kilo. 


Case XVIII.—No. 25715. April j, 1910. (Hypophyseal adiposity 
with infantilism.) Female, aged 14, weight 61 kilos (136 Ibs.). 

April 6, 11, and May 6.—Glucose in 50, 100 and 150 gm. amounts 
was negative. 

May 9%.—Glucose 200 gms. positive, 0.4 per cent dext. rotation. 
Established limit. 

May 14.—Glucose 100 gms. with 0.1 gm. post. lobe ext., negative. 

May 17.—Glucose 150 gms. with 0.1 gm. post. lobe ext., negative. 

May 23.—Glucose 175 gms. negative. 

May 28.—Glucose 175 gms. with 0.1 gm. post. lobe ext. positive, 
0.6 per cent dext. rotation. 


Case XIX.—No. 25694. March 31, 1910. (Hypophyseal adi- 
posity.) Female, aged 15, weight 103 kilos (230 Ibs.). 

ipril S, 15, 20, 29.—Glucose in amounts of 50, 100, 150 and 200 
gms. was negative. 

June }, 5.—Glucose 225 gms. and 250 gms. respectively, nega- 
tive. 

June 6.—Glucose 275 gms. not retained. 

June 7.—Glucose 275 gms. retained and gave glycosuria, 0.6 per 
cent. dext. rotation. Established limit. 

June 10,—Glucose 20 gms. with 0.1 gm. post. lobe ext., negative. 

Both of the following patients would have been regarded as 
typical instances of adiposis dolorosa” with amenorrhea, 
and their association with a pituitary lesion might have been 
overlooked had it not been for the fact that both showed deti- 
nite svmptoms—an early hemianopsia in one case and an en- 
larged sella, with pituitary headaches, in the other. Both 
showed a high tolerance, which, however, is less striking in 
relation to the body weight, owing to the extreme adiposity. 
In the first case the tolerance for glucose at 400 gms. repre- 


sented a little over 3 ems. per kilo. 


I 

Case XX.—Surgical No. 26679. October 4, 1910. (“ Adiposis 
dolorosa’”’ with neighborhood symptoms.) Female, aged 55, weight 
123 kilos (273 Ibs.). 

October 25. Operation.—Sellar decompression. 

November 1.—Hypophyseal therapy (9 grains daily of the whole 
gland extract) caused polyuria. 

November 12.—Glucose 300 gms. negative. 

November 14.—Glucose 400 gms., faint reduction. Limit. 


[No. 243 
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June, 1911.] 


The tolerance in the following case when first observed was 
about 275 gms., or 3.4 gms. per kilo. On readmission six 
months later there had been an inerease in weight and a 
marked advanee in the assimilation limit for glucose beyond 
the patient’s capability to retain it. Her assimilation limit for 
levulose had come to exceed the former limit for glucose by 
weight of sugar, namely, about 320 ems., or 3.6 gms. per kilo 


of existing bedy weight. (Compare Case XVI.) 


Case XXI.—No. 26225. July 10, 1910. (Hypophyseal adiposity. ) 
Female, aged 24. Weight 81 kilos (181 Ibs.). 

July 10.—Glucose 150 gms. negative. 

July 11—Glucose 250 gms. atypical reduction. 

July 13.—Glucose 300 gms. not retained. 

July 1j.—Glucose 300 ems. retained. Urine showed heavy re- 
duction (not polarized). Estimated limit 275. 

January 11, 1911, Readmission.—Gain in weight of 6.7 kilo. 
Glucose not retained in early tests. 

January 22 and 23.—Levulose 10 and 200 gms. negative. 

January 2).—Levulose 300 gms. gave an atypical reduction after 
9 hours. Estimated limit 320. 

January 28.—Lavulose 200 gms. with 0.4 gm. post. lobe ext. gave 
a positive reduction with Fehling’s. 


Summary of Clinical Data.—These bare records of the car- 
bohydrate tolerance as it has been observed in the clinieal 
cases of dyspituitarism suffice to show a striking parallelism 
with the protocols which we have given of the experimentally 
induced states of hypophyseal insufficiency. Their similarity 
is at all events enough to justify the assumption that here too 
we are dealing with a condition of altered activity of the pos- 
terior lobe. 

Under both circumstances, apparently regardless of the in- 
fluence of the pars anterior, the acquirement of a high car- 
bohydrate assimilation limit goes hand in hand with other 
features which we are inclined to attribute to posterior lobe in- 
sufficieney and which appear to indicate a lowering of me- 
tabolic activity—notably a subnormal temperature, a dry skin, 
a low blood pressure, a large appetite (especially for carbohy- 
drates), and marked deposition of fat throughout the body. 

In these conditions then of primary or secondary involve- 
ment of the hypophysis, interfering with the normal produe- 
tion of glandular secretion and producing, among other 
things, a marked rise of the carbohydrate tolerance, glandular 
therapy should be instituted, perhaps taking the tolerance as 
an index for the amount of glandular extract to be given. 

We are merely on the threshold of these carbohydrate studies 
in clinieal cases, and fully recognize that the observations have 
heen crudely made. They will necessitate quantitative deter- 
minations and better methods both of sugar administration 
and of giving the extracts. The latter problem is particularly 
important, if we are to advance the therapy of these condi- 
tions at least to the point where thyroid therapy now stands.” 


‘In this connection the observation in Case XIII is particularly 
worthy of note, as giving some lead as to the dosage essential to 
the individual case on the basis of the carbohydrate tolerance. 
The patient weighed 71 kilos and showed an overtolerance for 
levulose, the limit being estimated at 150 gms. Judging that her 
normal! tolerance for levulose would have been about 120 gms. she 
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V. Carsonyorare ToLeraNce IN To Ducriess 
GLANDS IN GENERAL AND TO THE HLypornysis IN Par- 
TICULAR. 

Glycosuria in its relation to lesions of the central nervous 
system received abundant attention after the first impulse 
given to the subject by Claude Bernard’s discovery. The ex- 
act location, however, of his so-called sugar center seems never 
to have been precisely determined, and we have experimental 
evidence that glycosuria may likewise be produced by a piqure 
or other injury of the brain stem anterior to the medulla, 

On the clinical side it was noted by several of the earlier 
writers that glycosuria was not infrequent in cases of basal 
brain tumor. Curiously enough, however, this proved to be 
more true of growths situated in the interpeduncular neigh- 
Indeed 


Loeb * pointed out that it was actually a more frequent mani- 


borhood than of those involving the hind-brain. 


festation of tumors in the region of the hypophysis than of 
those supposedly in the neighborhood of Bernard’s * center ” 
and more recently Stern and Josefson, to quote from Messe- 
daglia.” have shown that clinical mellituria has been the ex 
ception (3 cases only) in the 36 reported cases of cysticercus 
of the fourth ventricle. 

In explanation of the oecurrence of diabetes with certain 
hypophyseal tumors Rath * in 1888 offered the suggestion 
that alterations might have taken place in the composition of 
the cerebrospinal fluid which caused it to act as an irritant 
upon the nervous structures—an interesting assumption, in 
view of our recent demonstration that the posterior lobe 
actually discharges its secretion into the cerebrospinal fluid. 
Others as Pineles ° and Striimpel “ explained the condition as 


was given sugar in this amount on consecutive days. Meanwhile 
the amount of extract was increased until a positive transient 
mellituria followed the sugar administration. This established 
the amount of extract at 0.4 gm. (6 grains) three times a day as 
the therapeutic dose. It is to be noted that we are here speaking 
of “whole gland” feeding with the realization that it is the pos- 
terior lobe extract which the preparation contains that is the 
essential element. Though we have worked with isolated pos- 
terior lobe preparations in the experiments in the laboratory, they 
are as yet too expensive for prolonged administration such as 
these individuals need. 

*M. Loeb. Hypophysis Cerebri and Diabetes Mellitus. Cen- 
tralbl. f. innere Med., 1898, XIX, p. 893. 

™ Messedaglia. Lesioni dell’ ipofisi e glicosuria. (Reprint.) 
Reviste Sintetiche, Milan, No. 30, 1903. 

‘Rath: Ein Beitrag zur Kasuistik der Hypophysistumoren. 
Inaug. Diss. Gottingen, 1888. 

“ Pineles. Ueber die Beziehung der Akromegalie zum Diabetes 
Mellitus. Jahrb. d. Weiner k. k. Krankenanst., 1895, IV, Part Il, 
p. 27. 

“Striimpel. Ein Beitrag zur Pathologie und pathologischen 
Anatomie der Akromegalie. Deutsche Ztschr. f. Nervenheilk.. 
1897, XI, p. 51. In his interesting detailed report of a case 
Striimpel makes the following deduction: ‘ Den Hypophysistu- 
mor als Ursache der Glycosurie anzunehmen, ist unmdéglich, da 
Hypophsistumoren auch ohne Glykosurie vorkommen.” A _ simi- 
lar deduction has misled others into the statement that because 
tumors of the hypophysis are found without acromegaly there- 
fore this malady cannot be attributed to the tumors which have 
been found present in certain cases. 
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possible onty on the basis of a concomitant pancreatic lesion, 


and still others hy potheeated the existence of centers, other 


than that of Bernard’s, which presided over the glycogenie 


function. Such centers were postulated for the pons, for the 


the cerebellar ana cerebral peduncles, and 


finally Loeb offered the interesting suggestion, which was sup- 


optic thalamus, 


ported 1 Caselli and accepted by a number of subsequent 
that 


and including the infundibulum) might be 


writers, the /uber cinereum (the cortieal tissue around 


sugar center. 


In more recent vears a furtherance of our knowledge of 


these glycosurias of supposedly encephalie origin has come 


ibout indirectly through the manv investigations upon the 


role plaved in carbohydrate assimilation by the functional 


tivity of the various glands of internal secretion. 


Che relationship of the pancreatie islets to the more com- 


mon and more persistent forms of clinical diabetes was el arly 


shown by the important studies of Opie and others, but only 


of late has the attention which thev deserve been fiven to 


activities influence 


that all of 


other duetless glands in so far as then 


carbohydrate metabolism. It has become evident 


the glands, either by their primary action or through interre- 


lation with other members of the series, play a part in sugar 


metabolism. It is known, for example, that experimentally 


induced thyroid insutliciency leads to an increased tolerance 


for “while the studies of Eppinger, Falta and Rudin- 


sugars, 
ver have indicated that removal of the parathyroid bodies 


has a contrary effect, namely, a lowering of the carbohvdrate 


Furthermore, experimental hyperglyce- 


assimilation limit. 


mia and glycosuria have been produced by injections of epine- 
phrin, which apparently exercises its influence through the 


splanchnic control of the glvcogenic function of the liver. 


Clinical corroboration of these laboratory findings have been 


many. Thus the carbohydrate tolerance in hypothvroidism 


(myxeedema) bas been found in many clinical cases to be 


high and, contrariwise, hyperthyroidism—a_ condition 


vhich as yet has not been experimentally reproduced—it is 


cnown that the assimilation limit is below the normal. In- 


deed, in extreme grades of exophthalmic goitre spontaneous 


may occur, and it has been observed that the ad- 


elycosuria 
ininistration of thyroid extract in adequate dosage pre- 
cipitate an actual glycosuria in the patients with exophthal- 


mic goitre in whom it does not spontaneously occurs 


"It is to be noted that, if our view as to the method of secre- 
tory discharge from the posterior lobe into the cerebrospinal fluid 
is supported by the investigations of others, this part of the gland 
from the ductiess gland series in so far as they 
the secretion 


the blood 


will be removed 


are grouped together on basis of their products oi 


being taken up directly by stream. 


*McCurdy. The influence of thyroidectomy on alimentary gly- 


cosuria. J. Exper. Med., 1909, XI, p. 798. 

Eppinger, Falta and Rudinger. Ueber die Wechselwirkung 
der Drtisen mit innerer Sekretion. J] Mitteil.. Ztschr. f. klin. 
Yed., LXVITI, p. 380. 


Physiol. 1907, XVII, p. 42. 
seitrage zur alimentaren Gly- 
855 and No. 


“Underhill and Clossen. Am. 
Klinische 


Wehnschr., 1891, IV, No. 46, p. 


Kraus and Ludwig: 


cosuria. Wiener klin. 


48, p. 897. 


HOSPITAL 


LNT NY | 
BULLETIN. | No 2433 
Hlowever, one need not turn to actual morbid states to find 
striking illustrations of perverted tolerance for carbohydrates. 


\ particularly good example oceurs in pregnaney, with i 


alterations 


markable alterations in metabolic activity hieh 


are unquestionably an expression of change in the activity of 


all of the elands of internal seeretion and not of the o ary 


and its contained corpus luteum alone. The accompanying 


thyroid hyperplasia is well known, but an even more striking 


change, taking place im the hypophvsis cerebri, has en 


brought to light by Erdheim and Stiimme’s important 
studv.- We have been able to substantiate their disclosure 
that the hypophysis is not only much enlarged during preg- 
naney but that the pars anterior shows a characteristic and 


istological pleture. 


unmistakable 


Clinieal observers have long known that as a result of re- 


peated pregnancies evidences of hypophyseal hyperplasia may 


oceur, even to the point of producing such neighborhood 


svyinptoms as a transient bitemporal hemianopsia. Further- 


more, in this state the carbohydrate metabolism becomes al- 


tered in wavs which are similar in many respects to the 


changes which we have recounted. Thus in a series of pree- 
nant women observed by Reichenstein. it appeared that out of 


others a decreased carbohydrate assimilation limit, especially 


93° cases cent showed actual mellituria, while in 


per 
for lwvulose, was demonstrated. Indeed, a transient sponta- 
neous levulosuria occurred in some of the cases after parturi- 
tion. 

Doubtless comparable alterations in sugar tolerance occur 
in other periods of physiological readjustment. It is not un- 
likely that the glvcosurias Sf adolescence may prove to be 
coupled in some way with deviations in the internal secretions 
which are on the borderline of the physiological normal. In 
view of the occurrence at this period of life of a rapid inere- 
ment particularly in skeletal growth, it is a natural conjecture 
that these elyeosurias may be related as closely to an hvpo- 
plivseal hyperplasia as to the more obvious changes of the in- 
terstitial cells of testis and ovary which oceur at this time. 
But the facts already established make a sufficiently connected 
story to justify the avoidance of speculation. 

We 
mellituria with acromegaly. 
17 of 


he expressed the opinion that the percentage of positive find- 


to the frequent coincidence of 


have already referres 
Hanseman in 1897 collected re- 
ports of 97 cases, them having shown glycosuria. and 
mes would have been much larger had the cases been sulfi- 
ciently observed, Striimpel, in the same year, suggested that 


future investigations of the sugar tolerance in this malady 
cases a lowered assimilation limit 


It ap- 


would demonstrate for al] 
even though spontaneous glycosuria might be absent. 
parently was lis view that some underlying factor affecting 


metabolism brought about both of these conditions rather 


than that one of them was dependent in any wav upon the 


Schwangerschaftsveran- 
all. Path., 


die 
path. Anat. u. z. 


Ueber 
Beitrage z. 


“Erdheim and Stiimme: 
derung der Hypophyse. 
1909, XLVI. 

“ Reichenstein. Glykosurie und Schwangerschaft. 


Wehnsehr., 1909, XXII, p. 1445. 


Wiener klin. 
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ITinsdale, in 1898, found that glveosuria had been 


other 
noted in 14 out of 130 reported cases of acromegaly, and sub- 


4 


sequently Launois and Roy * 
‘the post-mortem finding in three instances having shown 


recorded 16 cases with “ diabe- 
Tes 
a pituitary enlargement. 

The evident suggestion from these clinieal observations, 
that the hypophyseal lesion plaved at least a certain réle in 
eliciting the glycosuria, naturally led to certain experimental 
itrempts to reproduce the condition. These attempts were 
necessarily limited to destructive glandular lesions: and that 
the end results of the partial extirpations by Rogowitsch, 
Caselli, and Friedman and Mass were negative in this respect 
is now readily explained by the analysis of the protocols 
which we have given. The experiments, in other words, were 
productive of an ultimate increase (unfortunately unobserved ) 
‘ather than the expected persistent lowering of the sugar 


assimilation limit. 

The recent clinical and experimental studies of Borchardt * 
have been far more suggestive than any heretofore made. In 
an investigation of 176 recorded cases of aeromegaly he found 
that spontaneous glycosuria had occurred in 63 and that in 
eight others there was a lowered assimilation limit—all told, 
therefore, 71 showed a deficient carbohydrate metabolism. On 
the other hand, none of the eases of hypophyseal tumor unas- 
sociated with acromegaly which had been reported since 1886 
showed glveosuria. The query was naturally raised as to why 
such 2 discrepancy should exist if the stimulation of a sup- 
posed sugar center in the /uber cinereum were actually the 
cause of the glyvcogenolysis in the former cases. 

Borchardt was able to find in the literature only 10 cases 
of acromegaly without spontaneous glycosuria, in which the 
tolerance for ingested sugars (“alimentary glycosuria”) had 
been tested. Of these, all but two were positive, that is, they 
showed an assimilation limit below the normal. He com- 
ments, however, on the fact that there may be considerable 
variation from time to time in the individual’s tolerance, and 
vives one specific instance of an acromegalie who had shown 
spontaneous glycosuria five years previously and vet at the 
time of his observation gave a negative reaction to 150 ems. 
of glucose. Had Borchardt looked upon this as the rule 
rather than the exception for the later stages of the disease, 
he would doubtless have anticipated the main outcome of our 
own studies. 

\cting on the assumption, therefore, that there was a per- 
sistently lowered carbohydrate tolerance in the disease and 
that it was occasioned by an overactivity of the gland, he en- 
deavored to simulate this condition, not by glandular extir- 
pation, but by the hypodermic administration of an extract 
derived from the whole gland, He was able to show, especially 
In rabbits, that this extract caused hyperglycemia and gly- 
cosuria, the reducing body being glucose. With dogs his re- 


Launois and Roy. Glycosurie et Hypophyse. Compt. rend. 
Soc. de biol., 1903, LV. 

Borchardt. Die Hypophysenglykosurie und ihre Beziehung 
zum Diabetes hei der Akromegalie. Zischr. f. klin. Med.. 1908, 
LXVI, p. 332. 
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sults were much less convincing, the only satisfactory result 
being obtained in a partially pancreatectomized animal soon 
after the operation. Later, however, in this same animal no 
glycosuria could be obtained. (Compare our Protocol No. 
35.) Though appreciating the insufficiency of his experimen- 
tal proofs, Borchardt interpreted his results as at least sug- 
gestive of the fact that hypophyseal hyperactivity was re- 
sponsible in the clinical cases for the glycosuria. He made no 
distinction. it will be noted, between the anterior and pos- 
terior lobe and the possible individual réles plaved by these 
subdivisions of the gland.” 

This brief sketeh of some of the more important earlier 
studies suffices to show that glycosuria is known to be a fre- 
quent accompaniment of acromegaly associated with a hypo- 
physeal tumor or hyperplasia, and on the other hand, as pointed 
out by Borchardt, that tumors of the hypophyseal neighborhood 
unassociated with acromegaly do not cause this symptom, 
which therefore ean hardly be attributed to the stimulation of 
a neighboring sugar center. Furthermore, experimental re- 
moval of the gland has failed to cause a permanent lowering 
of the tolerance, indeed, Borchardt’s observations in the re- 
verse direction, simulating hyperfunction of the gland by the 
injection of the glandular extracts, have shown that under 
these circumstances there is at least a temporary tolerance 
lowering effect. 

As the outcome of our laboratory and hospital studies we 
believe that not only these few established facts concerning 
the relation of the hypophysis to sugar tolerance but also 
some of the conjectural views, those of Rath and of Loeb for 
example, as well as many of the apparent discrepancies which 
have been the outgrowth of attempts to refute them, are 
easily correlated and readily explainable on a single basis. 
This is that conditions of overactivity or functional hyper- 
plasia of the posterior lobe (pars nervosa et intermedia) 
foster glycogenolysis and occasion a lowered sugar tolerance 
if not an actual glycosuria, whereas in conditions of lowered 


*“ Some doubt has been raised concerning Borchardt’s results by 
the subsequent studies of Franchini (Die Function der Hypophy- 
sie und die Wirkungen der Injection ihres Extraktes bei Tieren. 
Berlin. klin. Wehnschr., 1910, No. 14-16), who was unable, except 
with massive doses either subcutaneously or intravenously to pro- 
duce glycosuria either in rabbits or dogs. Franchini is inclined to 
attribute the positive results obtained by Rossi (11 Tommasi, 1909, 
No. 25-26) in support of Borchart’s findings to the fact that Rossi 
used carbolic acid as a preservative of his extracts, a substance 
which of itself may cause glycosuria. Our own results with the 
injection of posterior lobe extract and concentrated cerebro- 
spinal fluids confirm Borchardt’s findings in so far as they show 
that a spontaneous glycosuria in normal rabbits is easily elicited, 
and we have found that a definite lowering of the assimilation 
limit occurs in normal dogs. 

These discrepancies are possibly attributable to the various 
methods of preparing the extracts. Our own extract is supplied 
from the dried and powdered posterior lobe. This, according to 
weight of powder, is dissolved in the desired number of centi- 
meters of boiling water. This sterilizes the powder and does not 
affect the active principle, which is not only very soluble but 
very resistant to heat. The supernatant fluid is used for the in- 
jection. For the feeding tests the powder itself is used. 
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activity or hypoplasia the carbohydrate tolerance becomes 
distinetly higher than the normal. 

Thus it is our belief that the experimental observations in 
the past have been for the most part regarded as negative 
through misinterpretations, three important factors having 
been overlooked: (1) that ¢/ is the posterior lohe secretion 
which is chiefly concerned in these deviations from the nor- 


mal in the tolerance for carbohydrates; (2) that a persistent 


swering of the assimilation limit can be brought about only 
by an overactivation of this part of the gland and the phys- 
iological state is one which as yet cannot be experimentally 
reprodueed. Finally (3) that glandular extirpations which 
include the posterior lobe lead loa terminal increase in sugar 
lolerance rather than to the long sought for lowering of the 
assimilation limit. So far, therefore, as the simulation of 
conditions of disease is concerned, experimental investigations 
of the funetion of this or of any other of the ductless glands is 
narrowed largely to the negative method of study through ex- 
tirpation, for we know of no way of stimulating any one of 
these structures into a condition of persistent overactivity, 
the injection of extracts by no means answering the purpose. 

The past clinical observations on the relation of hypophy- 
seal disease to sugar tolerance have been similarly miscon- 
strued, as the following essential factors have been overlooked : 
(1) that the posterior lobe secretion is here again primarily 
concerned: (2) that in acromegaly, whether or not there 
evists, as there often does. an obvious tumor or hype rplasia 


of the pars anterior, there is in the early stages a coincident 
primary posterior lobe hyperplasia which is re sponsible for 
he glycosuria, or lowered assimilation limit: and (3) that 
inasmuch as the posterior lobe secretes into the cere brospinal 
fuid rather than directly into the blood stream, a condition, 
comparable toa posti rror lobe ypop asta, is produced not only 
hy all interpeduncular tumors which actually COMPreSS the 


ghand 


mut also by all distant ones which obstruct the cerebro- 
spinal fluid outflow; and finally a functional hypoplasia occurs 
as the end-resull of the actual pituitary struama which char- 
aclerizes acromegaly. \ll of these stages are productive of 
posterior lobe insufficiency and lead to an over-tolerance for 
carbohydrates. 

There is still mueh diTerence of opinion in regard to the 
wtiology of acromegaly, and even in the minds of those who 
are inclined to attribute the disease to an hypophyseal lesion 

implying usually the pars anterior—ithere are doubts as to 
whether it is the outcome of a lessened or an inereased eland- 
ular activity. It is our own view that at least the skeletal 
changes of the malady are an expression of an anterior lobe 
hyperplasia, which oceasionaliv becomes transformed inte an 


{ 


extensive tumor formation (the adenomas and sareomas of 


many writers). Elowever this may be, in the early stages of 
the disease there is seemingly an activation of the posterior 
lobe leading. among other symptoms, to the glycosuria or 
lowered tolerance which we have discussed : in the later stages, 
through actual destruction, or invasion, or compression of the 
posterior lobe and pars intermedia, a state of posterior lobe 
insufficiency supervenes, with an inerease of carbohydrate tol- 


erance. 


| No. 243 


This same etfect upon posterior lobe secretion, and conse- 
quently upon sugar tolerance, 1s brought about in similar 
fashion by a primary hypoplasia of the posterior lobe or by a 
superimposed (interpeduncular) tumor, or, thirdly, by a re- 
mote lesion which has produced an internal hydrocephalus 
Unfortunately in the past, studies of carbohydrate assimilation 
have been directed almost solely toward the investigation of 
states of lowered sugar tolerance, to the utter negleet of the 
more common states of greatly increased tolerance which not 
only seem tO he inevitable In advanced cases of acromegaly 
but which constitute the main metabolic disturbance in the 
variously named cerebral, or what we should prefer to call 
hypophyseal, adiposities—dvstrophia adiposo-genitalis, 
posts dolorosa, and many of the hvdrocephaties as well as in 
some of the diverse states of feminism and infantilism which 
are encountered, 

We think that our experiments have afforded the first satis- 
factory interpretation of the contlieting results of preceding 
studies, showing, as they appear to do, in the first place, that 
a discharge of posterior lobe secretion caused by manipula- 
tion of the infundibular stalk is responsible for the sponta- 
neous temporary glycosuria, which appears, as noted by 
Caselli and others, soon after the operation; in the second 
place, that a deficiency ol posterior lobe seeretion, as simu- 
lated hy partial or total removal of this lobe in dogs, ocea- 
sions an increased tolerance to carbohydrates: and_ thirdly, 
that administration of posterior lobe extract by mouth, hypo- 
dermically or intravenously has the power of diminishing this 
acquired overtolerance. 

The precise manner of action of the posterior lobe secre- 
tion in producing hyperglycemia and glycosuria—whether by 
a direct glycogenolytice effect, or by some influence exerted on 
the sympathetic antonomic nervous svstem as seems to be the 
case with adrenalin, or in other ways—must remain unan- 
swered for the present. It has been conjectured that the ex- 
tract might have an action similar to phlorizin and cause a 
renal lesion, allowing the normal sugar content of the blood to 


pass through the kidneys: but this seems unlikely in view of 
the fact that we have been able to show for the dog what Dor- 
chardt demonstrated for rabbits, namely, that the administra- 
tion of hypophyseal extract produces hyperglycemia. 
Others have advanced the idea that some effect of the extract 
on the pancreas would prove to be the underlying factor in 
the glycosuria; and this it will be recalled was the view of 
Pineles and Striimpel. We have confirmed the statement of 
Sweet and Pemberton that posterior lobe extract acts in a 
fashion similar to adrenalin in inhibiting the external flow of 
pancreatic juice, and it is conceivable that it may likewise 
exert an influence on the internal secretion of the islets, but 
this hardly seems to be the direction which the final explana- 
tion of these phenomena will take. 

On the clinical side, we believe that the data which we have 
given will have a considerable therapeutic significance, for on 
the basis of existent carbohydrate tolerance it should be possi- 
ble to determine whether a particular case of obvious hypophy- 
seal disease is associated with an over or under activity of the 
posterior lobe, and thus whether it is advisable or not to ad- 
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minister glandular extract. Our clinical series make it ap- 
parent that in the early stages of acromegaly the sugar tol- 
erance is apt to be low but that later in the disease there is an 
acquired overtolerance ; furthermore, that a high assimilation 
limit may be expected from the outset when the gland is com- 
pressed or obstructed by a superimposed tumor which brings 
about alterations comparable to those of a primary posterior 
lobe hypoplasia. Hence it may be assumed that in the early 
stages of acromegaly glandular therapy is contraindicated, 
whereas later in the disease its use would seem to be highly 
advisable. The circumstances are similar to those relating to 
the administration of thyroid extract, which is contraindi- 
but brilliant re- 
It is clear, furthermore, that hypophy- 


eated in Basedow’s disease wives such 


sults in myxeedema. 
seal extract is indicated in all of the cases of hypopituitarism 
which are brought about by obstructive agencies (tumors or 
hydrocephalus). Our best clinical results of glandular therapy 
have been seen in cases of this type. and the dosage, we believe, 
should be estimated for each case on the basis of the indi- 


vidual’s grade of tolerance for carbohydrates. 


VI. SUMMARY. 


I. Experimental Studies—We have shown that the secre- 
tory produet of the posterior lobe (pars nervosa et intermedia) 
is discharged *into the cavity of the third ventricle and be- 
comes dissolved in the cerebrospinal fluid, a medium which 
passes from the ventricles to the subarachnoid spaces and 
thence. in all probability, enters the blood stream by way of 
the dural sinuses. 

Under various forms of operative manipulation of the in- 
fundibulum and hypophyseal stalk—structures which appear 
to hold the reserve deposit of posterior lobe secretion—a tran- 
sient ivyperglvewmia is produced, presumably due to the set- 
ting free of an excess of this secretion, which in turn causes 


For the succeeding few 


the discharge of stored glycogen. 
davs the assimilation limit for ingested carbohydrates is con- 
siderably diminished, “alimentary glycosuria” being pro- 
duced by a smaller amount of sugar than was previously re- 
quired. 

f the operation has been so conducted as to create a subse- 
quent and permanent insufficiency of posterior lobe secretion 
(either owing to the removal of a considerable portion of this 
lobe with its epithelial investment, or through interference 
with its secretory discharge either by the placement of a “clip” 
on the stalk, or by so damaging it that an infundibular cica- 
irix forms) the temporary lowering of the assimilation limit 
is succeeded by an abnormal and enduring augmentation in 
the toleranee for sugars. 

The assimilation limit for carbohydrates, greatly increased 
under these circumstances, can be promptly lowered by the 
coincident intravenous or subcutaneous injection of posterior 
lobe extract. This extract, furthermore, has a pronounced 
effect in lowering the sugar tolerance of the normal animal in 


whom it may even cause glycosuria when given in sufficient 


dosage, 
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Certain associated symptoms are apt to accompany the in- 
creased tolerance for carbohydrates. One of these is a ten- 
deney toward the aequirement of a generalized adiposity, 
which suggests the conversion of the stored sugars into fat. 
Thus, during the tests to establish the carbohydrate tolerance, 
whether in experimental or clinical cases of posterior lobe de- 
ficiency, there often occurs a notable accretion in body weight. 
The individuals are apt to have a subnormal body tempera 
ture, suggesting an imperfect oxidizing or metabolizing 
capacity, and this persistently lowered temperature can be 
raised by the injection of glandular extracts. Conversely, re- 
peated hypodermic injections of posterior lobe extract in the 
normal animal are apt to cause a profound degree of emacia- 
tion, presumably from excessive tissue katabolism: and a !ow- 
ered carbohydrate tolerance is demonstrable during such an 
administration of the extract. 

or these reasons we believe, contrary to the opinion ad 
vanced in a previous paper by Crowe, Cushing and Homans, 
that the tendency toward adiposity displayed by partially 
hvpophysectomized animals is not due solely to a deficiency of 
anterior lobe secretion. 

IT. Clinical Studies.—In view of the fact that the products 
of posterior lobe secretion enter the cerebrospinal fluid, it is 
apparent that any intracranial lesion occasioning stasis of this 
fluid will lead te symptoms of posterior lobe insufficiency. An 
internal hydrocephalus therefore, of whatever origin, is doubt- 
less the most common source of moderate grades of this con- 
dition. Tumors which arise in the interpeduncular space and 
directly compress and deform the infundibular attachment 
and thus “ block ” the secretion furnish another not infrequent 
source of the same symptoms. A third form of posterior lobe 
deficiency occurs as a late manifestation of a pre-existing 
hypophyseal hyperplasia—much as, in the case of the thyroid 
vland, evidences of myxeedema in the course of time, are likely 
to supervene on states of hyperthyroidism. 

It is well known that hyperglycemia is of frequent occur- 
rence in acromegaly and gigantism—clinical states which pre- 
sumably represent, at the outset at least, a condition of hyper- 
pituitarism, the pars anterior doubtless being chiefly respon- 
sible for the skeletal changes. We believe, however, that there 
is an inevitable tendency in these states toward an ultimate 
toward dyspituitarism, in other 


glandular insufficiency- 


words. Hence, in all probability a lowered sugar tolerance 
will be found only during the active stages of these maladies. 
Thus in all but two of the ten cases of acromegaly that we have 
studied, the individuals have begun to show present evidences 
of posterior lobe hypoplasia which are recognizable through 
the laboratory experiences with animals suffering from com- 
parable states which have been experimentally produced. They 
are acquiring adiposity, have subnormal temperatures, and 
often show an extraordinarily high carbohydrate assimilation 
In view of this marked transition from a low to a high 
the the 
past studies of metabo- 


limit. 


tolerance which oceurs during progress of 


sugar 
malady, the discordant results of the 


lism in acromegaly are not surprising. 


As polyuria is apt to be associated with these pituitary 


| 
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lesions, whether experimentally produced or the outcome of 
disease, a clinical picture readily mistaken for diabetes melli- 
tus or diabetes insipidus may be present. It is not improbable, 
furthermore, that the fleeting glycosurias following fractures 
of the base of the skull are induced by trauma of the posterior 
lobe or its infundibular attachment—glycosurias, other 
words, which are comparable to those which can be elicited by 
operative manipulation of these structures. 

In view of the ease with which a transient hyperglyewmia 
may be produced yy these hypophyseal lesions, it 1s possible 
that our views in regard to the glycosurias, at least those of 
supposed encephalic origin, need some revision. 

If Joss or diminution of the internal secretion of the pan- 


ereas robs the tissues of their power of metabolizing earbohy 
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drates, certainly loss or diminution of the secretion of the 
hypophyseal posterior lobe greatly enhances their power in this 
respect. In view of the generalized adiposity, not confined 
to the panniculus alone, but observable also in liver and 
muscle as well as in the other organs in these states, it would 
seem that functional cdeficrend of the posterior lobe permits 
the excess of stored carbohydrates to be transformed into fat. 

In these states of beginning adiposity indicating a pituitary 
hypoplasia, glandular administration is indicated, and it is 
possible that the therapeutic dosage for the individual case 
may be determinable on the basis of the quantity of extract 
necessary to produce mellituria with an amount of ingested 
sugar which would be expected to represent the individual's 


normal assimilation limit. 
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INTRODUCTORY. 

Of the manifold symptoms which may be produced by an 
intracranial growth none are of greater interest and none of 
vreater Importance than the various disturbances on the part 
of the visual apparatus. On the one hand, largely irrespective 
of the seat of the lesion the direct ophthalmoscople examina- 
ion of the eve-grounds may reveal the characteristic neuro- 
retinal stasis and wdema (choked dise), which unfortunately 
is still regarded by many as essential to the diagnosis of tumor, 
despite the fact that it is a comparatively late pressure phe- 
nomenon, On the other hand, deviations from the normal 
outlines of the visual fields not only may serve as the only 
possible means of determining the siuation of the vrowth, but 
may at times even foretell the onset of a choked dise, for cer- 
tain distortions of the color field boundaries appear to be 
hrought about by general pressure disturbances. 

Hence the ophthalmoscope, though chiefly useful in dis- 
closing the most reliable of the objective signs of increased 
intracranial tension, nevertheless is of some value for localiza- 
tion, as it may show upon which side the tension is greater. 
The perimeter, contrariwise, is chiefly useful as an aid to local- 
ization, though it furnishes at the same time timportant in- 
formation in regard to the existence of an increase of tension, 
These two instruments, therefore, are the most useful and 
should be the most used of all the paraphernalia accessory to 
the making of a neurological investigation : and, needless to say, 
every physician and every surgeon who desires to make an 
intelligent study particularly of intracranial tumors must 


familiarize himself with these important diagnostic aids, with- 


This communication is the fipst of a series of five papers, the 
four to follow dealing respectively with dyschromatopsia and 
with the binasal, bitemporal and homonymous hemianopsias 
which have been observed in a series of 200 cases of brain tumor. 


out which he would be as helpless as the clinician unfamiliar 
with the stethoscope in the presence of a cardiac lesion, 
\s the outcome of some investigations relating to the subject 


of choked dise, 


started by one of us in 1905 in conjunction 
with Dr. James Bordley, it has become our clinical routine 
not only to make frequent, often daily, observations on the 
condition of the eve-grounds, but also to make serial tests of 
Visual acuity and repeated perimetric charts of form and color 
before and after our operative procedures, Dr. Bordley drew 
attention carly in the course of these studies to the frequent 
association of color interlacing with low grades of increased 
intracranial tension, Tn a communication dealing primarily 
with this subject * comment was also made upon certain mat- 
ters which bear relation to the subject of hemianopsia. The 
more important of them in the present connection, was the 
fact that in cases of homonymous hemianopsia the color in- 
version or interlacing is demonstrable for the seeine half of 
the retina just as it is for the entire field when there is no 
regional implication of the visual pathway. 

Since presenting this earlier paper in May, 1909, corre- 
spondingly detailed studies have been made of 104 additional 
cases of tumor, and we desire in the present communication to 
record the results of perimetry in the entire series of 200 
surgically treated cases which have been observed during the 
past five vears. 


One must be familiar from personal experience with the 


*Bordley and Cushing: Alterations in the color fields in cases 
of brain tumor. Arch. Ophth., 1909, XXXVIII, p. 451. 

‘The fields in these cases have been plotted by Drs. Bordley, 
Heuer, Crowe, Goetsch and Sharpe, and when there has been any 
question of inaccuracy on the part of patient or observer, or any 
unusual peculiarity of the fields, they have been replotted by 4 
second observer who has not seen the original charts, in order to 
eliminate the possible errors of personal equation. 
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tedium incidental to the careful plotting of the visual fields 
to fully realize the amount of patience and time often required 
if a re liable record is to be secured. The individual perform- 
ance is fatiguing enough, alike to observed and observer, but 
when alterations are taking place from day to day, so that 
serial performances are called for, one could hardly subject 
himself and his patient to the ordeal were not the results often 
of vital importance, either in’ presaging the necessity of 
prompt relief from pressure or in estimating the quality of 
relief which the operation has afforded. Naturally, in many 
of our surgically fatal cases but a single perimetric examina- 
tion has been made before the operation, but in far the larger 
number a series of charts has been plotted—as many as ten 
or twenty in some instances where patients have been kept 
long under observation after simple palliative measures. 
While awaiting the time for a * silent” lesion to finally give 
evidence of its location, the condition of the visual fields—the 
taken in conjunction with 


color relationship particular 
the degree of cedema of the nerve-head, is the most accurate 
means of estimating the need of further intervention. 

The color inversion and choked dise of the average tumor in 
its early stage disappear as a rule after the usual subtemporal 
decompression. One must, however, in these cases have the 
expectation that the relief will be only temporary and that 
further intervention will be necessitated after a number of 
months, even though no localizing signs have as yet appeared. 


Hence, 


months 


an examination of these patients every few weeks or 
is advisable in order that a return of the pressure 
Thus it is that in 


symptoms may be promptly recognized. 
many of our cases the fields have been plotted a great number 
of times: and in the series of authenticated tumor cases there 
are, all told, some four hundred perimetric charts appended 
to the histories, and if the charts of the patients under the 
suspicion of carrying a tumor were added to these the number 
would doubtless be doubled. 

How helpless one may actually he in attempting to make a 
regional diagnosis without the aid of perimetry is realized 
most effectually in the case of young children or of blind 


When a 


choked dise has advanced to the stage of complete atrophy 


patients whose fields have not been previously taken. 
the occipital lobes and optic radiations become “ silent,” se 
far as any objective signs useful for a regional diagnosis are 
concerned, and in several of our patients the localization of 
lesions which proved post mortem to have been accessible and 
removable has been completely frustrated in this wav. 

A number of the patients who were blind upon admission 
have brought fields which had been plotted elsewhere before 
the total loss of vision occurred. Though these records have 
occasionally been useful, they have, as a rule, been so casually 
taken—in one case, indeed, the blind areas were actually re- 
versed on the cards—that most of them (even those plotted by 
skilled ophthalmologists, have been too unreliable for diag- 
nostic purposes. ‘Too few circumferential points are usually 
taken and the cards, as a rule, are so small that the color in- 
terlacing, on which we have come to lay so much stress, is not 
Furthermore, a number of our best illustrations 


apparent. 
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of hemiachromatopsia were entirely overlooked on tests made 
shortly before the patients’ admission to the hospital, the 
fields for form alone having been recorded. 

How accurate one needs to be in plotting the charts is well 
illustrated by a recent experience in which an erroneous ob- 
servation of our own was fortunately corrected for us by Dr. 
Adolph Mever, whose description of the course taken by the 
geniculo-calcarine fibers is of primary importance.” The story 
is as follows: 

Sureicat No. 26762.—The patient had been shot in the left eye 
five years before admission. The missile had destroyed the eye- 
ball, necessitating enucleation, and had produced an immediate, 
total and permanent left facial paralysis with complete deafness 
in the left ear. He recovered from the effects of the injury, but 
after some months began having peculiar seizures with inaugural 
subjective disturbances of taste and smell. These attacks gradu- 
ally became more severe and in the course of time led to typical 
convulsive fits with a gustatory aura, smacking of the lips and a 
final loss of consciousness—typical uncinate gyrus fits. 

On examination there was a total peripheral palsy of the left 
seventh and eighth nerves, and with the X-ray a bullet was shown 
There 


was a scar nicking the lower left eyelid, and it was apparant that 


lodged in the petrous portion of the left temporal bone. 


the missile in its course must have transversed the lower part of 
the temporal lobe. 

In view of Dr. Meyer’s description of the temporal loop of the 
optic radiation it seemed probable that the perimeter would show 
a partial right hemianopsia, or at least some defect in the field 
of the remaining (right) eye. The fields were consequently taken 
(Fig. 1), and were interpreted as being normal. 
Meyer saw the patient at this time and suggested that the fields 
be replotted, with a closer angulation, namely, for every fifteen 
When this was done the defective sector which 


Fortunately Dr. 


degrees at least. 
he had foretold was disclosed in the upper outer quadrant (Fig. 
2), corresponding with the damaged fibers of the lower part of 
the pathway in the injured temporal lobe. The defect, of course, 
would have been a bilaterally homonymous one had the left eye 
not been destroyed. 

This experience serves as a good illustration of the care 
essential to the making of these records. A further need for 
precaution which is not fully appreciated lies in the possi- 
bility of misjudging the existence of a tendency to vertical 
hemianopsia. For in these cases it is necessary, in order to 
accurately determine the superior and inferior points on the 
vertical meridian, that the dise be advanced toward the fixa- 
tion point only a few degrees from the median line, first on 
one side and then on the other. If the median line alone is 
relied upon and the dise happens to be advanced toward the 
center merely a degree or two from the exact mid-line and 
on the side of the blind field, the highest (or lowest, as the 
case may be) median point will be missed and the field bound- 
ary will appear to slant across instead of dropping away rather 
abruptly from the poles of the vertical meridian. Unless 
regard is paid to this, an existing tendency toward hemia- 
nopsia may be entirely overlooked. This applies to the color 
fields as well as to that for form, and in estimating the field 


for form (or for white) in suspicious cases gray discs are 


The connections of the occipital lobes and the 
Trans. Ass. 


‘Adolph Meyer: 
present status of the cerebral visual affections. 
Am. Physicians, 1907. 
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often useful, for the form outline may seem intact with the 
usual white dise and yet vision in one or the other half fields 
he detinitely obseured, 

There are other precautions which are more familiar and to 
which attention is more often called—the avoidance of dis- 
tortions from fatigue and inattention, the distinction of the 
white from the form fields, the employment of pure and uni- 


form colors, and the like.” 


STATISTICAL REVIEW. 


\!! told, in the period of twenty-one vears, from January 
1, 1890, to January 1, 1911, 242 patients with cerebral neo- 
plasm have been operated upon in Professor Halsted’s clinic 
at the Johns Hopkins Hospital. In the first fifteen years of 


his period, from January 1, 1890, to June 18, 1904, only 


330° 


270 


Showing what was regarded 
Note that 
eight points were relied upon for the form field and only four for 


Fig. 1. 1910. 
as an indication of practically normal field relations. 


—Chart October 18, 


both blue and red. 


t? cases were admitted with the diagnosis of tumor, and of 


3 were fairly careful perimetric charts plotted, 


these only 
the tests for visual defeets in the other cases amounting to 
nothing more than rough finger observations, The results in 


hese cases are therefore negligible. 
Since 


18, 1905, to the present writing, January 1, 


approximately a period of five vears—the 200 cases 

* Unless otherwise stated on the legends or case reports through- 
out this series of papers, discs of 0.5 mm. have been used in the 
making of the charts, and the outer boundary records the form 
field rather than that for white. We have usually confined our 
color observations to blue and red. The green field, though oc- 
casionally charted, we have found to be less useful for our pur- 
poses, and it has not been included in the charts reproduced in 


this series of papers. 
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which form the basis of the present report have come under 
observation, and with only one or two exceptions they have 
been surgically treated. The rapid increase in the number 
of these patients may be judged from the facet that 82 out of 
the 200 have been admitted for treatment during the past 
twelve months. 

[t has been possible to plot reliable perimetric charts in 123 
out of the 200 patients, 61.5 per cent, repeated observations 
having been made in the majority of the 123 cases. In the 
remaining 77 cases of the series no examinations were pos 
sible, or records were made which were too cursory to be of 
value from the standpoint or our present studies. These 
cases deserve a word in passing. 

Cases in Which Pertmetry was Omitted or Precluded.— 


The examination was precluded owing to blindness in 19 


k 
4 
x i 


27 


Fig. 2.—Chart October 19, 1910. Corrected chart disclosing 
upper right temporal defect indicating destruction of some lower 
fibers of Meyer's loop of the visual pathway in left temporal lobe. 
Points taken at every 15 degrees for form and nearly as fre- 
quently for blue and red. Note the striking difference of color 
field configuration in the two charts. 
cases. The patients were too young to permit of anything 
In 28 they were un- 


more than rough tests in 13 instances. 
conscious, aphasic or too ill and having too much vertigo for 
reliable perimetry, though in a number of these cases subse- 
quent post-operative tests were possible. Nine patients were 
operated upon out of town, and the fields, if any, which ac- 

* That 11.6 per cent of all of our cases coming for operation are 
blind from atrophy secondary to a choked dise is a commentary 
on the present indecision of physicians in regard to the surgical 
nature of brain tumors. It is encouraging to note, however, that 
in the last 100 cases there were only 7 patients who were blind 
at the time of admission—contrasting favorably with the 12 blind 
patients in the preceding 100 cases. 
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company the records were too haphazard to be of value. The 
same holds true for the records of 9 cases for which we are 
personally responsible, the fields having been plotted by un- 
reliable observers and not authenticated, or, owing to the ex- 
igencies of the case, either neglected entirely or the examina- 
tion restricted practically to finger tests for form alone. 

Cases in Which Perimetry was Possible.—As we have stated, 
reliable charts were secured from 123 patients. Of this num- 
ber 27 showed fields which were practically normal in all 
respects. There remain 95 cases—nearly one-half of the en- 
tire number, and 77 per cent of the cases in which the fields 
could be taken—which displayed abnormalities of diagnostic 
value. In 42 cases characteristic defects occurred which were 
definitely of aid in localization. The charts of the other 53 
eases showed fairly symmetrical interlacing with more or less 
tendency toward inversion of the color fields, accompanied 
by some constriction of the fields for form—an indication of 
an increase of pressure. These three subdivisions deserve 
some further analysis. 

1. Normal Fields.—As stated, these were observed in 27 of 
the 200 cases (13.5 per cent), and it is interesting to note 
that practically all of them occurred in the second one hundred 
an evidence of the growing tendency 


cases of the series 
toward more precocious diagnoses before symptoms have ad- 
vanced to a high degree. Naturally, normal fields will more 
often be observed when the tumor primarily involves an area 
which promptly gives localizing symptoms. This is particu- 
larly true of early pontine tumors (2 cases) ; of many tumors 
whose first symptom is Jacksonian epilepsy (7 cases) ; of early 
intracerebellar or lateral recess lesions (6 cases), and par- 
ticularly of early hypophyseal growths or hyperplasias which 
have not reached the point of giving either general pressure or 
serious neighborhood symptoms (7 cases). 

A few of these 27 cases with normal fields showed an early 
stage of hyperemia of the nerve-head. This, however, was the 
exception. In most of them there was neither interlacing nor 
a suspicion of cedema of the papilla. 

The diagnoses of tumors which, on the other hand, originate 
in relatively silent areas of the brain will naturally depend 
more often on the existence of general pressure symptoms, im- 
portant among which are more or less outspoken perimetric 
deviations. As a matter of fact, the mere enumeration of the 
percentage of choked dises which have been observed in a 
given series of tumor cases is apt to mislead; for the figures 
which are often given, varying from 70 to 80 per cent, depend 
merely upon the stage of the disease at which on an average 
the patients have come under observation. And this hereto- 
fore has usually been an advanced stage. With the few ex- 
ceptions of cases in which the growth primarily originates in 
or near some vital center in the brain stem causing sudden 
death before general pressure symptoms occur, all brain 
tumors may ultimately be expected to show a choked dise. 

The pontine tumors furnish a good example of this. In 
the various statistical studies on the occurrence of choked 
dise as a manifestation of brain tumors attention has been 
called to the surprisingly low figures in the case of pontine 
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growths. This is naturally accounted for by the fact that 
from the very situation of the lesion in what may be called 
the encephalic cross-roads, an early diagnosis is almost cer- 
tain to be made before pressure symptoms advance to any 
considerable degree. A tumor of corresponding size in a 
mute area of the brain would be practically symptomless. 
Hence it is natural that the existence of a pontine tumor is 
recognized early, but this does not mean that such a lesion is 
ultimately any less liable than others to produce a choked dise, 
except in the case of an early fatality. Indeed, a choked dise 
would be inevitable in the course of time from compression of 
the iter and the secondary increase of cerebral pressure due 
to a ventricular hydrops. The same thing naturally holds 
true for color interlacing in these cases, and in all of our 
eight pontine tumors not only choked disc, but color inter- 
lacing also—judging from the cases in which it was possible 
to use the perimeter—has been an inconspicuous or absent 
feature until late in the disease. 

2. Fields Showing Color Interlacing (Dyschromatopsia). 
Interlacing with more or less inversion and constriction of 
the color fields was the only perimetric abnormality observed 
in 53 cases (26.5 per cent of the entire series, 43 per cent of 
the 123 cases possible to examine). If we add to these 53 
cases the 16 in which color interlacing accompanied various 
types of homonymous hemianopsia there are 69 cases of in- 
terlacing in the series. Furthermore, if we deduct from the 123 
cases the 27 showing normal fields, and about 20 others with 
complete loss of color vision (achromatopsia), a constricted 
form field alone being preserved, it will be seen that the 69 
cases which showed interlacing before operation represent 
about 90 per cent of all those in which this type of perimetric 
deviation could have been expected. For the cases showing 
normal fields had not arrived at a stage where pressure was 
sufficient to produce interlacing; while those with achroma- 
topsia had gone beyond it.’ 


* These figures may be compared with the statistics recorded by 
Bordley and Cushing (loc. cil.) two years ago, 50 out of the series 
of 56 cases then examined having shown color changes. The 
present figures (69 out of a series of 123 cases) represent a much 
lower percentage, due partly to the fact that we are seeing tumor 
cases much earlier in their course than formerly and also to the 
fact that the proportion of hypophyseal tumors in the series has 
increased greatly during the past year and has somewhat modi- 
fied the percentages. 

We are aware that many have experienced difficulty in record- 
ing color interlacing, and the only corroboration, so far as we 
know, of our results has been given in a note by B. Sachs (Jour. 
Am. Med, Asso., 1909, p. 316) and in a report by Byrom Bramwell 
(Lancet, March 5, 1910, p. 631). There are of course other con- 
ditions which may produce interlacing, many of them associated 
with pressure or stasis, as enumerated by de Schweinitz in his 
chapter on the Psychoses and Neuroses in “ The Eye and Nervous 
System” (Posey and Spiller). We have observed an occasional 
instance of typical interlacing in exophthalmic goitre. 

It possibly should be stated that in plotting the charts the 
boundary points on each radius are determined for both colors at 
the same moment. If the fields for blue and red should he 
plotted separately the relationship of their periphery would be 
less dependable. 
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In the 200 cases of our complete series there have been 134 


supratentorial (cerebral) and 66 subtentorial lesions, a pro- 


portion of two to one, In the group of cerebellar cases more 


or Jess svmmetrical and bilateral constriction with color in- 


terlacing is the only perimetric change we can expect: and 


of the 53 cases which have shown this change alone without a 
suggestion of an hemianopic defect, naturally a considerable 


number proved to be cerebellar (certified or suspected) cases 


a proportion of three cerebral to two cerebellar. 
Without further analysis of these figures it is apparent that 
interlacing proves to be one of the most constant of the signs 


of an increase in pressure, and, what is more important, that 


it is occasionally the earliest of these signs. In a number of 


Instances, as we have indicated, the condition has preceded 


a demonstrable choked disc, and, furthermore, when accom- 


panied by a choked dise it has been very commonly observed 
that the inversion and interlacing disappear after decompres 
sion before there is anv considerable subsidence of the neuro- 

Thus, 


to be attributed to pressure it appears to be a 


retinal swelling. if this type of dyschromatopsia is 


more sensitive 
reaction in many respects than the neuro-retinal cedema itself. 


The cases in this group of 53 which showed dyschroma- 
of a choked dise or in com- 


with a very incipient process, will be recorded in some 


At the same time the perimetric 


topsia, either in the total absence 


pan 
detail in our second paper. 
changes observed in the outspoken stages of choked dise will 
this 


be correlated with Marcus Gunn's five subdivisions of 
process based on ophthalmoscopte appearances alone. 


3. HMemianopte Fields. 


mere svmmetrical constriction or 


Detinite field defeets other than the 


interlacing—defects, 


olor 


in other words, which are presumed to indicate direct im- 


plication of the visual pathway have been observed in 


the 123 cases in which the examination was possible (33.3 


per cent): and it may be said in passing that in a considerable 


number of the 77? patients In whom the taking of the fields 


Was preg luded, the pre-existence of gross hemlanopsia of one 


form or another was indicated by the histories, or the patients 


may actually have brought suggestive fields taken elsewhere 


before blindness came on. 


In this group of 42 hemianopsias we have included 12 


CUses 
of fairly typical binasal hemianopsia. Though the analysis 
of the cases exhibiting this tvpe of defect will be reserved for 


the third paper in this series, it stated here 


} 
all the condition accompanied an advanced choked dis 


may be that im 


often 


with complete achromatopsia—cases In which merely a con- 


<tricted temporal field: was preserved in each eve. It will be 


these binasal hemianopsias most often occur in 


observed that 


of subtentorial growths which have led to a svmmetrical 


Cases 


change in the two nerves due to secondary atrophy without any 


direct implication of the visual pathway itself. ‘Thus in con- 


sidering the prevalence of the true hemianopsias in a given 


intracranial tumors, one should exclude from the 


series of 
list the subtentorial lesions, which are barred from the pos- 
sibility of direct implication of optic tract and radiation. 

(presumable or certified ) 
subtentorial, including pontine, growths ; 


In the 2000 Cases there were 66 


and 38 of these 


| 


| 


| 
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are included with the 123 cases in which the fields were ex- 


amined, This leaves only 85 cases with cerebral (presumed 
or certified ) lesions sub jec ted to perimetry, and in 30 of them 
(36.5 per cent) the perimeter has shown what may be in- 
terpreted as a direct implication of the visual pathway. 
Granting therefore the common eccurrence of form and 
color defects from pressure involvement of the topte tracts and 
radiation in cerebral tumors proper, of what localizing value 
are these defects other than to place the lesion in the right or 
a simple matter which is usually determin- 
We shall see, 


figuration of the homonymous defect is actually of consider- 


left hemisphere 
however, that the con- 


other signs? 


able 


able help in determining the situation of the lesion, whether 
fore or aft and whether above or below the visual pathway in 
the hemisphere obviously involved. 

Our 42 cases of hemianopsia may be subdivided into three 


main groups: (1) those exhibiting a definite tendency to- 


ward a complete binasal loss of vision With some preservation 


of the temporal fields—the 12 cases of which we have already 
| 


spoken: (2) those showing a fairly characteristic tendency 
| 


toward a bitemporal blindness—6 cases; (3) those with an 


homonymous defect, whether vertically total, quadrantal or, 


what is far more common, but just as valuable for diagnostic 
purposes, a fragmentary homonymous constriction—?4 cases; 
and a few illustrations of superior hemianopsia must be in- 
cluded. 

Modern decompressive measures for untlocalizable or in- 
accessible lesions give a definite prolongation not only to the 


life of the patient, but at the same time to the life of the 


tumor: and inasmuch as vision under these circumstances 


should be preserved (and will be unless procrastination las 


permitted an advanced secondary atrophy) the enlarging 


will, 


growth, if supratentoria ip all probability, in the course 
Hence 


in the future if the perimeter is not neglected we shall doubt- 


of time eneroach on the geniculo-calearine pathway. 


less observe among our tumor cases a much larger percentage 
of hemianopic defects than we have recognized in the past. 
When we 


course of these 


realize the vertical breadth and the antero-posterior 
fibers it is readily seen that every tumor of the 
cerebral hemispheres, with the exception of those situated in 
frontal or superior parietal regions, may at some time in the 
progress of its enlargement be expected to exert at least some 


pressure effect on the upper or on the lower portion of the 


radiation: and whether this shows itself as a beginning 


homonymous « the upper or in the lower part of the 


elect im 


} 


field may be of the utmost value from a localizing standpoint. 
The hemianopsias which occur as the result of haemorrhage 
or softening secondary to vascular disease, are apt to be as 


as thes the case of 


sharply cut are abrupt in onset, but in 
tumors the perimetric deviation is a slowly progressing one 
and is more or less complicated in many instances by the con- 
striction of the fields consequent upon the alterations second- 
ary to an accompanying choked dise. Hence it will be seen 
when we come to discuss the tumor hemianopsias that the 
clear-cut vertical meridians which are usually regarded as 


requisite to the diagnosis of this condition are conspicuously 


| 
| 
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| 
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— 
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absent in this series. The condition shown by many of the 
charts which will acompany the case descriptions represents 
merely a “tendency toward” an hemianopic defect—sug- 
vestive alterations in the field boundaries, in other words, 
which are as clearly indicative of involvement of the right 
or left pathway as though the defect were vertically complete. 
Indeed, these suggestive homonymous or bitemporal constric- 
tions may be registered by defects in the color fields alone, as 
will be subsequently pointed out. 

\s the alterations which lead up to the typical hemianopie 
field defects are progressive, it behooves us to recognize them 
in their early stages, and the opportunities offered the operat- 


NOTES ON 

Modern Treatment: The Management of Disease with Medicinal 
and Non-Medicinal Remedies. By Eminent American and 
English Authorities. Edited by Honarr Amory Hare, M. D., 
Professor of Therapeutics and Materia Medica, Jefferson Med- 
ical College, Philadelphia, etc.; assisted by H. R. M. Lanpts, 
M. D., Medical Director to the Phipps Institute for Tubercu- 
losis and Physician to the White Haven Sanatorium. Two 
octavo volumes, 1800 pages, with numerous engravings and 
full page plates. Price per volume in cloth, $6.00.  (Phila- 
delphia and New York: Lea & Febiger, Publishers, 1911.) 

A Handbook of Practical Treatment. In three volumes. By 79 
eminent specialists. Edited by Joun H. Musser, M. D., Pro- 
fessor of Clinical Medicine, University of Pennsylvania; and 
\. O. J. Kelly, M. D., Assistant Professor of Medicine, Univer- 
sity of Pennsylvania. Volume 1: Octavo of 909 pages, illus- 
trated. Per volume, cloth, $6.00. (Philadelphia and London: 
W. B. Saunders Company, 1911.) 


The appearance of these two works at practically the same 
time by two of the leading medical publishing houses shows the 
spirit of competition which exists in this business as well as in 
so many other active ones. For the moment, Lea & Febiger have 
the advantage, since both their volumes have appeared, while but 
two of Saunders Company are as yet published. “ Practical Treat- 
ment’ will in the end be the larger work by nearly 900 pages, 
as the first volumes of both publications are practically identical 
not only in size but in general appearance. The similarity be- 
tween these two publications goes still further, as a few writers 
have contributed to both systems. There is one rather striking 
feature in “ Practical Treatment,” the appearance of a number 
of articles by surgeons, a feature which, on the whole, seems 
ill-advised in such a work. The doctor in contradistinction to 
the surgeon is usually the better therapeutist of the two, and in 
such works, which are not intended to take up surgical treat- 
ment, it seems as if it would have been better to have all the 
articles written by doctors. Otherwise the list of contributors 
to both works is well selected, and in purchasing one or the other 
hook there is little to choose. It is six of one, and half a dozen 
of the other. In two such systems there can be but little differ- 
chee, when both are ably edited as in this case, except in the 
arrangement of the articles, a perfectly minor point, for after 
all whether the treatment of one set of diseases is in the first or 
second volume is of no consequence, and such differences exist 
“Modern” or “ Practical” Treatment, call it which you will, is 
fundamentally the same in America; different practitioners will 
have slightly varying methods of treatment, but from East to 
West or from North to South the well-trained doctors practice 
the same methods generally. Some will not agree on a milk or 
a more liberal diet in typhoid fever, as to which is the best, or 
as to the values of hydro-, electro-, and mechanotherapy in vari- 
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ing neurologist for a consecutive study of serial fields of 
patients as their symptoms advance before operation and sub- 
side afterward, should give him especial facility in interpret- 


ing these states. 


Summary.—I\n a series of 200 cases of brain tumor it has 
heen possible in 123 cases to secure reliable perimetric charts. 
These have shown (1) normal fields in 27 cases; (2) simple 
color interlacing or inversion (dyschromatopsia) with more 
or less constriction, but without other field distortion in 53 
cases, and (3) hemianopsia, or a tendency toward this defect, 


in 42 cases, 


NEW BOOKS. 


ous diseases, but none the less the basis of all treatment is the 
same everywhere in this country at least, and the voung prac- 
titioner will find the pros and cons for the varying treatments 
exposed in both systems. So both are to be recommended and 
both will be found serviceable guides. The articles are all written 
by well-known practitioners, and differences of opinion as ex- 
pressed in one or the other work will but serve to stimulate the 
reader to further thought on his own part. 


Inebriety: A Clinical Treatise on the Etiology, Symptomatology, 
Neurosis, Psychosis and Treatment and the Medico-Legal 
Relations. By T. D. Crornuers, M. D., Hartford, Conn. (Cin- 
cinnati, Ohio: Harvey Publishing Company, 1911.) 


No one can overestimate the value to mankind of all honest 
efforts to solve the social, economical and moral problems which 
result from alcoholic excesses and addictions; and hence all 
hooks like the one under review deserve careful consideration at 
the hands of the reviewer. The author of this volume has been 
actively interested for many years in the study and treatment of 
inebriety and should by experience and knowledge be well fitted 
to give to the profession much valuable knowledge. The scope of 
the work is ambitious and the author has collected his material 
with great industry. The work, however, is not a strictly scien- 
tific one, but is rather a popular treatise. The central thought 
in it seems to be that inebriety is at all times and under all cir- 
cumstances a physical disease and clinical facts and plausible 
theories seem to combine throughout the work to establish the 
truth of it. Unfortunately the evidence to this effect has not 
always been gathered with the care which seems to meet the 
requirements of scientific accuracy. Clinical facts are loosely 
stated and broad generalizations are often made from inadequate 
premises. Take a single unimportant example which may be 
cited to show the attitude of the author. He says in speaking 
of the causes of inebriety: “ The evidence from the history of 
many cases shows that excessive cigarette smoking is followed 
by inebriety.” That excessive cigarette smoking, like many 
other excesses, is frequently a concomitant of inebriety, is not to 
be doubted, but it is nothing more than this. What evidence 
can be produced to establish any causal relation between cigarette 
smoking and inebriety? The same lack of scientific precision is 
noticeable in the author's clinical histories which for the most 
part are dogmatic statements, of conclusions which seem to have 
been reached oftentimes as the confirmation of previously ac- 
cepted theories rather than the presentation of clinical data. 

As to the author’s contention that inebriety is solely a physical 
disease, many queries suggest themselves. If it is a disease, has 
it a definite course, well-recognized symptoms and an established 
method of treatment? The causes of inebriety differ with in- 
dividual cases. The pathological appearances after death are 
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not invariable. Many inebriates go down to early death in spite 
of all efforts to arrest the course of the malady. Others, as the 
author points out, get well spontaneously; “the craze for alcohol 
at times dies out of itself from causes unknown,” as he expresses 
condition characterized by a 
state of the nervous system due to drink and to other 
often physical, mental or moral, sometimes to all of them com- 
bined. The author’s remarks on treatment seem judicious and 
well-calculated to assist the physician who seeks knowledge upon 
The chapters entitled “ Inebriety as Noted in Ancient 
“ Medico-Legal are of much 


it. Inebriety seems a depressed 


causes 


this point. 


Civilization” and Questions ” 


interest. 


Diseases of the Anus, Rectum and Sigmoid, for the use of Stu- 
dents and General Practitioners. By Samuet T. Earte, Pro- 
fessor Emeritus of Diseases of the Rectum in the Baltimore 
Medical College, etc. (Philadelphia and London: J. B. Lip- 


pincott Co., 1911.) 


Following the custom usual to text-books of this type, Dr. 
Earle devotes the first chapter of his work to a review of the 
chief facts concerning the anatomy and physiology of his chosen 
general technical 


field. Then a very practical presentation of 
questions—methods of examination, anesthetics, equipment, 
ete.—is given. The first abnormal condition discussed is that 


ever obtruding subject, constipation; and its forms, causes and 
symptoms are considered at length. From the limitations of the 
author’s subject, the operative treatment of constipation directed 
at the intestinal tract oral to the sigmoid receives no attention. 
It is of interest to note that Earle attaches less importance 
to lesions of Houston’s valves, as a cause of constipation, than 
certain other proctologists are inclined to attribute to such 
conditions. 

Diseases of an inflammatory nature, embracing such frequently 
encountered conditions as ulcerations, perirectal abscesses and 
fistule, of course constitute an important division of the subject- 
matter of such a book, and this general group is handled in a 
manner sufficiently full, and yet free from the tedious reitera- 
tion so often inflicted on the reader. A reflection of the present 
interest in sigmoiditis and diverticulitis is found in the author’s 
treatment of these subjects. Here and elsewhere in the book, 
apt and frequent citations from original sources are a noticeably 
valuable characteristic. Congenital anomalies, fissure, stricture, 
and pruritus ani, are each the subject of a chapter in which the 
accepted facts are set forth in a readable way. One naturally 
does not turn to such a book, specifically addressed to students 
and general practitioners, for contributions to the advancement 
of the subject, but rather for a resumé of the present consensus 
of opinion; nevertheless to many readers, especially to surgeons, 
perhaps the chief interest of the book lies in the chapter on 
hemorrhoids, where Earle’s own method of operating is described. 

Conditions demanding larger surgical procedures, such as pro- 
lapsus of the rectum, new growths, and extensive injuries, re 
ceive the emphasis to which their importance entitles them, and 
the text is reinforced by numerous good illustrations. Through- 
out the book, the writer manifests his interest in the pathology 
of the various lesions, and numerous illustrations of gross and 
microscopic specimens are given. The last two chapters, devoted 
respectively to diseases of the coccyx and Herschsprung’s disease, 
while not strictly within the scope of the work, are so closely 
allied to it that they require no apology, but distinctly add to the 
completeness of the volume. 
discussed are 
been to 


In the preface, Dr. Earle says: “ The maladies 
very common and very stubborn. My chief care 
include the most recent and effective methods of cure, and to give 
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these comprehensively and succinctly.” In this purpose the 
writer has distinctly succeeded, as the generally accepted factg 
and theories are well presented, and there is a noteworthy ab. 
sence of the repetition of commonplace case-reports and details 
of technique so frequently encountered. At the risk of seeming 
captious, one might wish for a more definite ring of authority in 
some places, and another minor point for criticism is afforded 
by occasional involved sentence-construction which somewhat 
obscures the meaning. On the whole, however, the book fulfills 
the purpose for which it was conceived very well. A touch of 
personal interest to the Johns Hopkins Medical School men lies 
in the dedication of the book to Dr. Councilman and the citation 
of opinions of Dr. Welch, with both of whom Dr. Earle worked 
as a post-graduate in pathology. 


Differential Diagnosis. Presented through an Analysis of 383 
cases. By RicHarp C. Capor, M.D., Assistant Professor of 
Clinical Medicine, Harvard Medical School. 753 pages, illus- 
trated. Price, $5.50. (Philadelphia and London: W. B, 
Saunders Company, 1911.) : 


The use of groups of cases, each group presenting a distinet 
symptom, as cough, fever, localized pain, chill, coma, convulsions, 
weakness, etc., as a basis for a work on differential diagnosis is 
a new and clever one of the author, and is bound to be most 
serviceable to many students. It is similar to a clinical confer- 
ence, where the instructor has gathered a number of patients 
together who show a more or less common condition, and then 
differentiated their troubles to his hearers. Those who will use 
this book intelligently, and before reading the discussion of the 
cases presented, will try to analyze them for themselves, and 
then compare their own diagnoses with those of the author, will 
put themselves through an excellent training. They should first 
read the introductory pages to each symptom and thus have an 
anatomical and physiological ground to build upon. There may 
be errors, as the writer suggests, in his work, but it will only be 
a brilliant who will find them, and others will make no 
mistake in accepting the diagnosis of the author. The work is to 
be heartily commended as a fresh and attractive method of teach- 
ing, and its success will be watched with much interest. 


student 


Causes and Cure. By 
Fourth Edition. 
York: E. B. 


The Blues (Splanchnic Neurasthenia). 
ALBERT ABRAMS, M.D., ete.  L[llustrated. 
Revised and Enlarged. Price, $1.50. (New 
Treat & Co., 1911.) 

The only difference between this edition and the preceding one 
lies in a brief note amplifying the treatment for this condition. 
The author believes that concussion of certain of the spinous 
processes will reduce congestion in the abdominal organs, and so: 
cure “the blues.”’ It would be most fortunate for the human race 
were this mental condition always due to a physical condition so 
easily alleviated! 


Collected Papers by the Staff of St. Mary’s Hospital, Mayo Clinic, 
Rochester, Minnesota, 1905-1909. Octavo of 668 pages, illus 
trated. $5.50 net. (Philadelphia and London: W. B. Saun- 
ders Company, 1911.) 


All of these papers have appeared in various medical journals, 
and gathered together in a handsome volume, there is much of 
interest in them. Most doctors, who have not been to Rochester, 
think of the “ Mayo Clinic” as being the two brothers Mayo, but 
in the list of contributors to this volume there are fourteen 
names—an indication of what a large clinic exists under this 
name, and the extent of the work carried on there. 


Subscriptions, $2.00 
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